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INTRODUCTION

In August 1994, the Maryland State Board of Education (SBE) reached
consensus on a number of issues related to the design of the High School Assessment
(HSA) system, including the following item:

Consensus item #6: Content teams should review with the idea of using if
possible, national and international materials, national standards, existing
criterion-referenced tests, and perhaps even recommended pilots of the assessment
types with Maryland students with such instruments as The New York Regents

. Examinations, North Carolina End of Course Tests, Indiana high school tests,
Oregon Certificate of Initial Mastery Assessments, California Assessments, New
Standards Project Assessments, Advanced Placement, ACT and SAT Achievement
Tests, ctc., as part of their deliberations. Such reviews should include curriculum
matches with the assessments against Maryland, national, and international goals,
an analysis of pros and cons related to each of the assessment types, as well as a
recommendation for what should be used in Maryland. Norm-referenced materials
will not be reviewed since that direction is contrary to the philosophy of the
Maryland School Performance Program. This decision is also consistent with the
Governor’s Commission on School Performance exhortations.

The assumption in consensus item #6 is that useful tests in an HSA system
design probably already exist, and subsequent discussions with the SBE only

reinforced the sense that “off-the-shelf,” content-specific tests are widely available
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and will allow Maryland to avoid the expense and delay of test development. The

SBE’s consensus item #2 favored end-of-course tests for their proximity to
instruction and short turnaround time for making results available to teachers and
students. The High School Assessment Coordinating Committee (HSACC), a diverse
group of MSDE professionals (see Appendix 1 for membership), was charged with
surveying available sources to discover useful instruments and practices.

Following the lead outlined in consensus item #6, the HSACC identified five
areas in which to conduct the search:

(1) Major national test publishers (e.g., Psychological Corporation).

(2) National test development and research organizations (e.g., ETS).

(3) Otbher states with reputations for exemplary assessment practices
(e.g., Kentucky).

(4) Coalitions of states and national test design and development
enterprises (e.g., New Standards).

(5) Assessment practices in other nations with reputations for exemplary
educational practices (e.g., Germany).

Procedures for conducting the inquiry across these five areas varied. In some
cases, HSACC invited vendors to present their wares and services (see sample letter
in Appendix 2). In other cases, a comprehensive review of the published literature
sufficed. Inquiries with ETS and the College Board led to on-site visits in Princeton,
and HSACC met with representatives from New Standards on a number of occasions.
A survey of assessment practices in other states was done by structured telephone
interview. And, finally, information on international practices came from the
American Federation of Teachers, from MSDE’s own cross-national studies, and from

the University of Maryland’s Center for Learning and Competitiveness.
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Obviously, HSACC found many interesting and potentially useful instruments
and practices. Assessment is a major issue in national reform efforts. No educational
reform can succeed without reforms in assessment, but errors in design,
implementation, or communication with stakeholders are more likely to tilt
education back into the past than forward into the future. Witness California, where
the governor shutdown the entire state performance assessment program, or Littleton,
Colorado, where the public terminated an outcomes-based program.

The HSACC found many instruments or practices that could be used in a
comprehensive assessment system (that is, one involving both state and local
responsibilities), but it did not find useful “off-the-shelf,” end-of-course measures for
Maryland’s proposed learning goals. Pacesetter from ETS, for instance, provided
assessments for a fourth-year course in mathematics, quite beyond the scope of
Maryland’s learning goals. AP tests from the College Board covered few of
Maryland’s required academic courses, and its performance standards were at the
college level. Georgia’s or Minnesota’s measures, by contrast, fell beneath
Maryland’s expectations, providing assessments more in line with minimal
competence than the SBE’s expectations for Maryland’s high school graduates. The
reasons for the mismatch between Maryland’s expectations and available tests will
become apparent in the review of available instruments and practices summarized
below in the five major areas of the inquiry.

The following sections contain a descriptive review of instruments, practices,
and services available from other states, vendors, and assessment coalitions.
Conclusions and recommendations will be included in the HSACC final report.
Additional information on the Scholastic Aptitude Test and Scholastic Achievement
Test, American Federation of Teachers studies, and the University of Maryland’s
Center for Learning and Competitiveness reports will also be included in the HSACC

final report.
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TEST PUBLISHING COMPANIES

In the spring of 1995, the HSACC invited the following test publishers (see
letter in Appendix 2) to present their instruments and support services (e.g., scoring)
to the HSACC:

(1) The Riverside Publishing Company (Houghton Mifflin).

(2) Psychological Corporation (Harcourt Brace).

(3) CTB/McGraw-Hill.

Each publisher received copies of Maryland’s Core Learning Goals, the
assessment models under consideration (Paradigms 1,2, and 3), and a list of
expectations and constraints. The vendors were asked to match the learning goals
with items in proposed tests, and to present the tests and support services to the
HSACC at a scheduled review session. Each of the vendors responded, and the
HSACC evaluated their proposals.

One vendor proposed the use of its norm-referenced achievement test battery
as an appropriate instrument for measuring students’ attainment of Maryland’s Core
Learning Goals. The other two vendors announced at the beginning of their
presentations that no off-the-shelf test of Maryland’s learning goals existed in the
industry. Instead, they offered two services:

(1) Customized test development for Maryland, picking and choosing
among items from various tests in their library and “filling in the
blanks” as necessary; or

(2) A collaborative test development process between Maryland and
their own considerable test development resources, resulting in tests
designed and developed specifically to measure student competence

in the learning goals.
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Both proposals would assure content validity and reliability, necessities for an
individual student accountability program. Different formats (e.g., multiple choice
plus short answers as in the New York State Regents Exams) could be provided.
Both publishers cited a trend among states toward collaborative test development
(e.g., Arizona). These publishers are quite capable of supporting these kinds of

collaborations.

TEST DEVELOPMENT AND RESEARCH ORGANIZATIONS

Educational Testing Service (ETS)

The HSACC staff searched the “ETS Test Collection Catalog Volume 1:
Achievement Tests and Measurement Devices” (Oryx Press, 1993) for end-of-course
tests in academic subjects. All tests in the subject index for the following categories
and content areas were identified: high school students, achievement tests, biology,
chemistry, physics, science (earth and physical), economics, literature, American
government, history, social studies, algebra, pre-algebra, geometry, and general
mathematics. Information from the test descriptions was used to produce matrices
(see Appendix 3) in which the row headings are the test titles and dates of production
and the column headings are test characteristics (e.g., source/test description/and
number of forms available from that source, number of test items per form, type of
item formats included, score interpretations possible—CRT, NRT, amount of
engaged testing time for administration).

A cursory survey of these entries shows that most measures were developed
prior to 1989, and contained 40 or fewer multiple-choice items with only norm-
referenced score interpretations. The description for the CTB End-of-Course Tests
suggested that the content might be relevant to Maryland’s needs. Therefore,
HSACC requested sample test forms of these measures from CTB. CTB supplied the

forms, but revealed that these tests are no longer available because they were created
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using items from ETS item banks leased to CTB for production. Inasmuch as the
tests did not sell well, CTB chose to discontinue production of them. In producing
the catalog, ETS did not evaluate the tests or determine their current availability.
Thus, although the catalog was produced in 1993, it contains references to materials
which may no longer exist. Every source would have to be contacted to verify the
accuracy of the listed information and to request the actual test materials. In
summary, the implied availability of end-of-course tests in the catalogues is not

supported by HSACC'’s inquiry.

The College Board

Pacesetter. On learning that a Pacesetter program in mathematics was being
pilot tested in Maryland, HSACC staff consulted with the site coordinator and then
visited the project directors and subject coordinators at the ETS campus in Princeton
(the College Board is a subsidiary of ETS).

Pacesetter is an “integrated program of standards, teaching, and
assessment” under development by the College Board. Pacesetter is presented as a
series of courses written to the highest standards. Fourth-year “capstone” courses in
English and mathematics are being pilot tested. A fourth-year course in science and a
world history course are under development.

HSACC staff were impressed with the quality and care taken in
development of Pacesetter courses. The available courses, English and mathematics,
however, are quite beyond the scope of Maryland’s Core Learning Goals. The
mathematics course, for example, assumes prior student success in algebra I,
geometry, and algebra II. When (and if) Pacesetter produces courses at the ninth- and
tenth-grade levels, Pacesetter may be a very attractive option for Maryland’s high

school assessment.
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Advanced Placement (AP) Tests. “The AP Program is a cooperative

educational endeavor between secondary schools and colleges and universities. For
students who are willing and able to apply themselves to college-level studies, the
Program” provides the means for colleges to grant credit, placement, or both to
students who have applied themselves successfully (A Guide to the Advanced Placement
Program, 1994).

“The AP Program is administered by the College Board, which contracts
with ETS for technical and operational services.” The AP Program does the
following:

e  “Provides conferences, consultants, and curricular materials to help

interested schools establish college-level courses.

e Fumishes and grades examinations based on the learning goals

. described in the AP course descriptions.

® Sends examination grades to the students, their schools, and their

designated colleges.

®  Prepares publications to supplement and support the program’s

activities.

e Conducts appropriate research and strives to develop new services

and products that enhance quality education.

“On average, 65 percent of those who take an AP Exam receive a grade
that is accepted for college credit, advanced placement, or both. Almost 50 percent
of U.S. secondary schools currently participate in the program, serving approximately

15 percent of their college-bound students.” (A Guide to the Advanced Placement

Program, 1994.)
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New AP Exams are developed each year and available in art, history,
biology, chemistry, computer science, economics, English, French, German,
government and politics, European history, U.S. history, Latin, calculus, music
theory, physics, psychology, and Spanish.

The preceding summary makes it clear that AP exams are intended to be
college-equivalency tests for high-achieving students. Therefore, they target fourth-
year high school courses like calculus rather than algebra and geometry in
mathematics. Like Pacesetter, AP tests are quite beyond the State Board of
Education’s intentions in both the content and performance of Maryland’s high
school assessment project. The State Board of Education, however, might well
consider giving students credits for successful performance on AP tests so that high-
achieving students would not be double-tested, that is, State tests plus AP tests, in
effect penalizing them for their competence.

, ican College Testing (ACT)

ACT Assessment. The ACT Assessment is designed to assist students in their
transition from high school to post-secondary education. The primary purpose of
ACT is to provide college admission and placement data. The test is usually taken by
second semester juniors in high school. ACT assessments cover English,
mathematics, reading, and science reasoning, using a multiple-choice format. The
test takes three hours with 35 to 60 multiple-choice items per subject. ACT also
offers a tenth grade writing assessment. There is no social studies component at
present.

ACT assessments might well be used in conjunction with Maryland’s own
end-of-course-tests, but they clearly cannot serve the SBE’s intentions for the HSA.
At best, ACT assessment would be an end-of-discipline test, a general measure of
achievement rather than a criterion-referenced testing program for Maryland’s

learning goals by subject.
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PLAN. PLAN is an achievement test battery in academic subjects. It is
designed for administration at the beginning of grade 10. In response to HSACC's
invitation to vendors, the American College Testing Company presented PLAN as an
appropriate measure for Maryland’s learning goals. PLAN is not an end-of-course
test, nor is it an end-of-course-of-study test. Instead, it is a single achievement test
covering English, mathematics, reading and science reasoning, all in multiple-choice
format with about 24 to 30 items per subject. The test takes about two hours to
administer. The PLAN program also includes a study power assessment, a student
needs assessment, and an Educational Planning Profile in which students indicate the
course work they have already taken in high school, as well as their future
educational and career plans. There is no social studies component at present.
Currently, the State of Oklahoma and several Maryland counties (e.g., I-Idward,
Montgomery, Baltimore City, St. Mary’s, Wicomico) either use or are considering use
of PLAN.

PLAN’s administration at the beginning of grade 10 would only account
for one year of instruction in HSA's learning goals. Moreover, only 30 items per
subject could not provide the coverage of learning goals required for a criterion-
referenced test interpretation. For example, Maryland’s preliminary plans were to
devote about two hours of testing time for each subject as end-of-course exams.
Therefore, PLAN does not seem to provide useful data for Maryland’s HSA system.

Work Keys. Work Keys is an assessment/instructional program produced by
the American College Testing Company for the purpose of assessing the skills that
employers are looking for in the areas of problem solving, communications, and
personal skills. The assessment component of Work Keys enables learners to
demonstrate their competence through performance-based and criterion-referenced
assessments. Present forms of Work Keys cover reading for information, applied

mathematics, listening, writing, locating information, teamwork, and applied
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technology. There are also components dealing with job profiling, instruction, and
reporting in the Work Keys program.

The Work Keys program most closely matches the learning goals in
Maryland’s Skills for Success. However, the expectations for student performance in
Work Keys are much lower than those in Maryland’s Skills for Success. In addition,
Work Keys is limited to preparation for work, while Maryland’s Skills for Success are
targeted equally at preparation for post-secondary education and personal/social life.
Therefore, Work Keys is not an appropriate assessment system for Maryland’s Skills

for Success.

SELECTED STATE PRACTICES
Introduction

As part of its search for appropriate assessment designs and instruments, the
High School Assessment Coordinating Committee (HSACC) undertook a survey of
selected states’ practices in the area of mandated statewide high school assessment.
The data generated in this survey are summarized here in order to provide
participants in Maryland’s high school assessment project with up-to-date
information on high school assessment practices in other states.

States were selected for inclusion in the survey on several bases. A number of
states, such as New York, North Carolina, and Oregon, were included due to
expressed State Board interest in their high school assessment practices. Several
other states were included due to information on state programs which was shared
with the HSACC in the fall and winter of 1994. States which could be identified as
having noteworthy high school assessment programs were included in the survey.
Other states which were in the process of developing these programs were also
included. Several additional states, such as California and Iowa, have invested

substantial effort towards the development of a statewide high school assessment
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program, only to have the project stopped prior to implementation. The experience
of one of these states (Iowa) is included in this survey to illustrate this result.

Survey information on the high school assessment programs of these states was
collected between October 1994 and June 1995 by members of the HSACC. The
survey was completed through direct personal contact, in the form of one or more
telephone interviews, with the official in each state in charge of that state’s high
school assessment program. Information from the survey instrument for each étate is
summarized on the one-page Response Matrix (see page 13), which is followed by a
brief summary for each state, with additional information on that state’s program,
experiences, and plans as appropriate.

The high school assessment practices across many of the states represented
here are in a state of flux. Today’s information can be outdated a month from now.
In preparing to conduct this survey, the MSDE team used resources such as the
recent review by the Association for Supervision and Curriculum Development, and
the more comprehensive work from the Chief State School Officers. However,
personal contacts were inevitably necessary in getting up-to-date, reliable information
on these evolving practices.

In summary, the high school assessment practices of these states reveal a
substantial level of change and evolution at this time. There are several clear trends
in these findings, however. States are generally moving away from multiple-choice
test formats, toward multiple formats and/or performance assessments. There is also
a trend away from a “minimum competency” approach to high school assessment
toward assessment of “higher level” knowledge, thinking skills, and problem-solving
abilities. At the same time, the trend is to use high school assessment results for a
public information/school improvement purpose (such as Kentucky), or for student
recognition (such as Maine or New York), rather than for individual

accountability/graduation requirements. Those few states (such as Massachusetts)

11
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which appear to be moving towards high-level testing as a graduation requirement are
just beginning to do so, and do not yet have experience in resolving some of the

anticipated challenges of that approach.
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Georgia. Georgia has state-mandated tests for reading, writing, mathematics,

science, and social studies. Tests are in multiple-choice format, plus writing tests.
Students must pass all five tests to graduate. Tests are first given in grade 11.
Students have four re-test opportunities thereafter, and may continue retesting when
no longer attending school. Tests are intended to go beyond minimal competency,
but high percentages pass them each year, due to low performance standards on the
tests.

Indiana. Efforts to collect information on the high school assessment program
in Indiana have not been successful to this point.

Iowa. Several years ago lowa undertook a substantial effort to generate
statewide educational outcomes in the major academic achievement areas, with the
intention of developing a statewide assessment program which would include high
school assessments. The state was recently forced to abandon any statewide
assessmeni program based on these educational outcomes, due to the intense
opposition of some members of the public and of some organized conservative
groups.

Almost all LEAs employ the Iowa Tests of Basic Skills, as well as the lowa
Tests of Educational Development; many also use the ACT. Graduation
requirements are locally determined. The Iowa State Department of Education
summarizes information from locally-administered tests into an annual “Condition of
Education” report.

Kentucky. The mandated statewide high school assessment test is given in
grade 11. It is an open-response test which covers math, reading, writing, science,
and social studies. In addition, students submit a portfolio of math and writing work
in grade 12. Test results are reported, but do not affect graduation statewide. Some

local systems may use test results as a graduation requirement, however.

14
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The primary purpose of the tests is to assess the performance of the
schools. Schools are rated on a scale from 1 to 5. Level 1 schools are considered to
be exceeding expectations, and receive a financial reward for teachers. Level 2 schools
are designated as successful, or achieving expected performance levels. Level 3
designates a school which is improving. At level 4 the school is considered to be in
decline, with falling scores, and will have a “distinguished educator” assigned to help
with the school improvement plan. The level 5 designation indicates a school in
crisis, to receive additional assistance; this designation may not have been used yet.
There are currently 60 Kentucky schools involved in the state plan for high school
restructuring.

Maine. The Maine Educational Assessment Program mandates testing in
grades 4, 8, and 11. The testing is all open-ended, with no multiple-choice items.
The tests are not designed to assess minimal competencies, but are instead designed
to assess problem-solving, evaluation, and synthesis of information. A passing score
is not required for graduation, but students who score at the 99th percentile are
awarded a four-year scholarship in the Maine State University system. School-wide
test results are summarized and reported to the public, and are used as one of the
criteria for identifying “Blue Ribbon Schools” in Maine each year. Results are also
used to monitor student progress, and to monitor the effectiveness of the curriculum
and of instruction at the school and district level.

Grade 11 tests employ a “matrix-sampling” approach for all subject areas,
as well as having a set of common items for reading, writing, and math. Individual
student scores are derived in the three areas having common items; school and
district results are reported for all areas.

The testing program is contracted with a private company, Advanced

Systems in Measurement and Evaluation, Incorporated.

15



Massachusetts. The current mandated statewide testing program, the
Massachusetts Educational Assessment Program, is being phased out. Previously.
testing was conducted in reading, math, science, social studies and writing in grade
12. Now testing is conducted in these areas in grade 10. There are 15 multiple
choice items and one open-ended item in each test category. There are no individual
student consequences for the tests; results are only reported at the building and
district level. Schools and districts may be compared using these results.

The new system, now scheduled to be implemented for the class of 1999,
is currently designed to set graduation requirements for all students. Content
standards are under development. Concerns are being raised about the estimated
high proportion (30-40%) of low functioning/at-risk students who would likely be
unable to pass all of the new tests. The new system may eliminate or greatly reduce
multiple-choice items, and expand open-ended and portfolio-based assessments.
Currently under examination are options for (and the capacities of) local school
systems to conduct their own portfolio assessments.

Michigan. Michigan is currently making a transition from an all-multiple-
choice format for its eleventh-grade tests, to a multiple-format model, which will be
initiated in the fall of 1995 (for the class of 1997). These tests are designed to be
“high level assessments” and to result in individual student recognition, through state
“endorsement” of the standard diploma, which is issued by the local district.
Students lacking the endorsement will still receive the local diploma, but certain
colleges and universities will require the endorsement for admission, and certain
employers will require it before employment. Test results are compiled and reported
to the public by school and by district.

The new system (being phased in with the class of 1997) involves both
multiple-choice and constructed-response formats. The writing test is all writing;

reading, math, and science will use both formats. The multiple-choice items are

16
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scored by a state-contracted company; constructed responses will be scored by
Michigan teachers who go through a training program. The new program is currently
being tested.

Minnesota. Minnesota is developing a new high school assessment system
that will require students graduating in 2002 to demonstrate competence in
Minnesota’s “Basic Requirements” and a “Profile of Learning.” The Basic
Requirements cover seven academic subjects, including mathematics, reading, and
science. The state builds specifications for tests in these subjects and will allow local
systems to develop their own te#ts. Preliminary results in mathematics indicate
performance standards at about the eighth-grade level.

Performance standards in the required Profile of Learning will be higher,
but the content standards will be more expansive than traditional academic courses
(e.g., making informed decisions or managing a household or business.) Content
standards in the Profile of Learning emphasize the use of knowledge in complex, real-
life situations, and assessment methods will, therefore, vary accordingly from
traditional measures.

New York. The State Education Department of New York currently requires
four examinations: the Regents Examinations, the Regents Competency Tests, the
occupational education proficiency examinations, and the second language
proficiency examinations. The Regents Examinations are a basis for evaluating the
quality of instruction and learning that has taken place, and are not designed for all
students. All students must demonstrate proficiency in specified academic subjects,
through the Regents Examinations, the competency examinations, or alternate (non-

test) methods.

New York is currently in the process of hiring a new director for the

statewide assessment program. That person is expected to review the entire program.
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North Carolina. North Carolina is moving away from its current minimal
competency testing program, which was implemented in 1986. At present there are
11 end-of-course tests, which are frequently incorporated into the course grade, with
local systems setting the standards. All are primarily multiple-choice, although the
second year English test involves writing performance. Some open-ended items are
being field tested in several subject areas. Minimum competency testing in math and
reading is a graduation requirement.

Problems with the current system include students taking a particular
course and test at different times, sequences, and grade levels. Timelines for content
presentation vary across districts, as do the turn-around time for test scoring and
reporting.

The accountability program for North Carolina schools includes report
cards for the schools, with these test results being one of the factors reported and
evaluated. At present the report cards are for public accountability, but the State will
soon be moving to incorporate rewards and/or potential reconstitution as school
performance consequences.

Oregon. Oregon’s high school assessment program is in a state of flux until
the state legislature acts (ca. mid-1995). As of now, there is no “diploma” in state
law. Oregon has joined the New Standards Project and is working on
operationalizing the Certificates of Initial and Advanced Mastery (CIM & CAM).
Favored instruments include portfolio assessments. These may be recognition and
school improvement rather than individual student accountability programs.

Oregon also administers an Oregon State Assessment (OSA) in reading,
writing, math, science, and social studies in grades 3, 5, 8, and 11. These are
graduation requirements. Oregon is working on assigning roles and responsibilities

between the state and LEAs on measuring knowledge, skills, and applications.
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Texas. High school students must pass the Texas Assessment System Exit
Test, with the passing standard established by the Texas State Board of Education.
Students are first tested in the spring of their sophomore year, and are given several
additional opportunities to achieve success. Students are tested on content and
process; Essential Elements specify the content required. Content areas are still
under development; staff in the various curriculum areas are currently working to
clarify the designated content by setting “targets” and “domains.”

District-wide assessment results are reported to the public. Seriously poor
performance could affect the accreditation of the district and the rating of the
campus.

Vermont. Vermont has just completed a pilot of a grade 10 math test, done
by the Vermont Science and Math Institute. The test will be administered to all
tenth-grade students, beginning with the coming school year. A passing score will be
required for graduation. The instrument is a math portfolio, and is part of Vermont’s
five-year plan. Assessments are also administered as non-mandated portfolios in

lower grades, in math and writing.

COALITIONS

New Standards

The New Standards Project is a coalition among the University of Pittsburgh’s
Learning Research and Development Center, the National Center on Education and
the Economy, and 17 states as of the spring of 1995. Maryland is considering joining
the coalition. The coalition produces and evaluates content standards and
assessments and related services (e.g., training on scoring). A current list of products
and services follows this review.

HSACC staff met with representatives of New Standards on several occasions.

These meetings covered a general overview of New Standards’ products, services, and

19



INTERIM REPORT
I JULY 13, 1995

specific assessments. One extended review session covered what New Standards
called “reference tests” in English and mathematics. Content team specialists in
English, mathematics, and science joined HSACC staff in the review of these
measures.

The reference tests were in the format of six forms for each subject. In a
matrix design, a student would take two to three forms, one during each period (45
minutes). Two forms per student would produce school improvement data.
Individual student scores would require an additional form per student. While the
forms were called “performance assessments,” they would, in terms of Maryland’s
criteria, more accurately be labeled as independent, short-answer responses, ranging
from a few sentences to a full page.

In terms of content, these tests are more like end-of-course-of-study than end-
of-course assessments. They are designed for administration at the end of tenth
grade or in the eleventh grade. Given the pool of items and forms they present,
however, it might be possible to downsize them to end-of-course exams. Content
specialists in English rejected these assessments for use in the HSA system on the
grounds of failure to measure Maryland’s Core Learning Goals and inappropriate
format. Content specialists in mathematics felt the reference tests could be used as
one source of items in a larger item pool from which Maryland could construct end-
of-course tests.

HSACC staff also reviewed New Standards’ portfolio assessments. They are
largely “shells,” including guidelines for selecting entries and managing them, scoring
systems, parent pamphlets, and leadership training workshops. Portfolio assessments
offer an assessment format appropriate for measuring Skills for Success. In the case
of a partnership between state and local agencies, where state tests are in multiple-

choice plus short-answer formats for breadth of coverage, portfolio assessments might
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well serve local agencies as a consistent format to measure depth of knowledge and

ability to use that knowledge as a complement to state tests.

INTERNATIONAL PRACTICES

The American Federation of Teachers (AFT) provided HSACC staff with a
current summary of secondary school assessment practices in biology in the following
countries: England and Wales, France, Germany, Japan, and, by comparison, the
United States (What College-Bound Students Abroad Are Expected to Know About Biology:
Defining World Class Standards, Vo.l. 1, 1994). In this report, the AFT provides a brief
“country profile” of educational assessment practices in biology in selected countries
known for their exemplary educational systems. The current folume focuses on
“examinations taken by college-bound students at the end of their secondary school
careers.” Sample test items and general descriptions of exams are included for each
country. Comparable tests used in the United States are the Scholastic Achievement
Test (SAT), the American College Tests (ACT), and the subject-specific Advanced
Proficiency (AP) tests. The chart that follows summarizes selected information from

the AFT report. Excerpts of Volume I will be found as Attachment 5.

{ Coun “Curriculum | Exam _| Testing Time*
England/ nau.onal/ A-level exams 9 hours regional
Wales regional answer, extended responses
written & oral sections;
France national baccalaureat 3 hours short-answer & extended regional
responses
local with short answer (reasons and
. . 4 hours . local or
Germany national arbitur . explanations) and )
1 30 minutes regional
guidelines extended responses
university fill-in-the-blank,
. 2 hours
Japan national entrance . short answer &
30 minutes
center exams selected responses
— - —

*Testing time for the sample exam given in Vol. L
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What is striking in comparison between the exams in the United States and
abroad is (1) format variations, and (2) results. Few if any items in the samples from
abroad are in multiple-choice format. In sharp contrast, all or most of the items in
the exams used in the United States are in multiple-choice format. The results in
achievement are even more dramatic:

With the exception of the United States, every country
brings a significant number of students-- at least 25
percent and as much as 36 percent of the age cohort--
up to the level of performance demanded in these
exams. In contrast, only 4 percent of 18-year-olds in

the United States take and pass one or more AP

(Vol. 1, p. 4) .

exams.
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410-767-0081

Dr. William Flook

Specialist, Psychological Services

Division of Compensatory Education and
Support Services
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410-767-0373



24



APPENDIX B

SAMPLE LETTER OF INVITATION TO TEST PUBLISHERS
[Date]
[Recipient]
Dear [Name]:

Thanks for agreeing to present your assessment programs to us on [date]. Here is a brief outline of
what we need to hear about.

Background

The State of Maryland is preparing new high school graduation requirements. Each of the
academic subjects—English, mathematics, science, and social studies—has developed a new set of Core
Learning Goals (enclosed) that represent state-mandated requirements for learning for all students.
The intention is to raise standards and create some level of uniformity across the State of Maryland.”
These standards are intended to be nationally and internationally competitive.

These learning goals have been before stakeholder groups and the State Board of Education on
several occasions. They will be submitted to the State Board for approval in July 1995. We do not
expect major changes in the enclosed drafts.

Besides the new learning goals, the State Board also intends to mandate new assessments of
individual student achievement of these goals. This is an individual student accountability program
for high school graduation, so the measures must meet national standards for reliability and validity.

Assessment Systems Designs

The State Board and various stakeholder groups are currently discussing several different
possibilities for a statewide assessment system (paradigms 1, 2, and 3, enclosed). In brief, two of the
models (paradigms 1 and 2) feature state-mandated gnd-of-course exams of the mandated learning
goals, where the learning goals would be merged into a variety of course configurations. All students
would be required to take these examinations to gain credit for graduation. Paradigm 3 replaces end-
of-course exams with end-of-course-of-study (or end-of-discipline)exams in each of the four academic
subjects (e.g., the Certificate of Initial Mastery idea). These subject exams would be administered at
the end of tenth or in the eleventh grade. All students would be required to take all subject exams to
earn credit for graduation.

Time Frame and Process

In July 1995, a design for an assessment system will be presented to the State Board for
approval. That proposal will include recommended measures available in the test development
community. These proposals represent a prodigious increase in state-mandated testing in Maryland.
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The State Board would rather purchase than develop tests, no matter what model they
approve. In order to submit a proposal for funding to the State board, we need to go through several
steps: (1) an original screening of available measures by major test developers, (2) a recommendation
to the content (subject area) teams to review possible measures in their disciplines, (3) a review of
possible measures by the subject matter experts who developed the learning goals, and (4) a
recommendation to the State Board for instrumentation in July 1995.

What We Need

We have scheduled a meeting with you to screen (step 1 above) possible measures for use in an
individual student graduation requirement system. We will meet at the Maryland State Education
Building in Baltimore on [date] from [time]. I am sending you (enclosed) the following documents.

*  Copies of the Core Learning Goals
*  Diagrams of paradigms 1, 2, and 3
¢ Questions about scoring

We would like to have you present to us (approximately 10 staff) possible instruments to use
in measuring student attainment of these learning goals. Documentation will be important. You
should provide us with:

1. A content match of proposed tests with our learning goals down to the level of
specific items which purport to measure specific indicators.

2. Evidence in writing that these instruments meet nationally accepted standards for
reliability and validity.

3.  Services available in writing (e.g., scoring).
4. Responses in writing to the enclosed questions on scoring.

3. Estimated costs per student for use of instruments or item pools and varying levels
of services.

6. Future test development plans or projects under development that might produce
useful instruments for Maryland.

I have said nothing about test format so far. Some members of the State Board favor multiple-
choice testing, but that does not exclude multiple formats (e.g., some constructed responses) or
multiple instruments comprising a “test” (e.g., one “test” in multiple-choice and one in constructed-
response format—say, short answer items).

The State Board is not very receptive to performance assessments or portfolio assessments for
this program, but such alternative assessments may well play a role in the design recommended to
them in July. The more viable choices you offer us at this stage, the better. One caution: no one here
is interested in “minimal competency” testing.
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Who We Are

You will be presenting to an MSDE staff committee charged with surveying high school
assessment practices nationally and internationally and screening potential instruments. We represent
the following array of competencies: psychometrics, alternative assessment, assessment systems design,
teaching-learning-testing relationships, diagnostic testing, curriculum design, instruction, the
psychology of learning, special education, school-to-work programs, etc. A diverse group! If you focus
on matches between instruments, learning goals, and possible systems designs (e.g., end-of-course vs.
subject area exams and multiple formats), you can treat us as a single audience.

Please call if you have questions. 1 will send additional information on the meeting site. You will have
an hour and a half to make your presentation and one-half hour to answer questions.

Sincerely,

Ted Schuder
Specialist in Research and Development

TS/bef

Enclosures

c Bob Gabrys
Jessie Pollack
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SURVEY OF SUBJECT-SPECIFIC TESTS
COLLECTED FROM ETS’s TEST COLLECTION CATALOG

Content Mastery Tests-Biology

NAME/DATE S80URCE FORMSB ITEMS FORMATS CORES TESTTI :
/ SooRe 16“0" [ ¥ 8COR ME COo8T/&
Nat. Protif. Rivafsi?e 71 45 ? NRT,CRT 40
es Publishing Ca.

Survey Ser
Daf: K. Scannell,
1989

Measurae owledge of living world i 4 ~cal
organ s:skgo theghuman bodyq ° ranging from single-called

ATP Afhle ement

The COl%ege Bd, ? (1]

100 ? ? 6
Test 1n Biology Cont. cludes ce%lular & molecular bio, regroduction, growth & nutrition &
ecology; genetics & evolution; organismal blo; systematics; behavior
NABT/NSTA High National Sci. 71 80 M-C NRT 110
Schoél Biology Teachers Association
Exam, 1987 Evaluates students’ u?darstandinq of basic biologjcal concepts: genetics,
ecology, taxonomy, cell structurés, evolution, animal morphology.
High School Amer. Testronics 2 60 M-C NRT, CRT 40
52 ect Tests Measurae studints' knowledge of biologt Qr asg Bfeassments to measure students
Biology, 1988 knowledge prior to formal ‘course of study of ology

CTB 1 4 M-C NRT S
Can of the tast covers ceglular, molecular, & organismic bio, heredity,
evolution, & ecology
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'_contgnt paltory_riltl-chonllgry

HAH?/DATB BOURO{‘ # FORMS # ITEMB FORMATS BQOﬁBB TESTTINME Co8T/8T
g Dgacn .Txou P e b

ccs Chemistry in AC8 DivCHED 1 60 Special? ? 80

he Commun t¥ Exanm nag ons

écgemCom) Curric,, e

. Chem., 1991

In
,ETSR‘feve1 decigiop-m

stit
Tze both the acggisltion f knowledge of chemistry and the development

ng skilgs.

Nat’l Prot*ciency
Surv?y Serles
Chemistry, 1989

Riverside Pub, ?1 42 ™™M-C NRT,CRT 40

Measures understanding of atomic theory, the nature of matter, and its states

End-of«Coursge
Tests: Chemistry,
1986

CTB 48 ™-C NRT 45

Measures structure o6f matter, chemical formulas and equations, states of matt
property and character of matter and chemical reactions.

General Chemistry
Test, 1989

Journal o S 1. MC ? ?

Reiearch n .

Sclence Teaching Lo -

Measures knowledge of chemical formulas and writing chemical equations.

KfS-NSTAléoo era-
tive Exam.!: H.S.
Chemistry, 1983

[
Examinations: 1 . | 25 MC ? ?
Inst.+ACS '
Measures laboratory ‘techniques; ?escrlgtlve chgnistr 3 stolchl?metric
calcu gtionsz ss tes of matter ncluding gaa aws} herm?chem stry; klnetlfs
egn 1 um; ac and bases; électyrochemistry; bondlng; Introductory organic
t egds n thi ger odic system; atomic structure; environmental toplics; and
nuclear chemistry.

~ -




Content Maastery Teata*éhemistry (Continued)

BOURCE

MAME/DATE ‘ # FORMS f ITEMB FYORMATS 8CORES TESTTIME COBT/t
DEBCRIPTION

Nat’l Achievement Pa metric 20 ™-C ? 40

Tests: . Geg. Chen. ¥f§2a eg " 1

Test, 195

k:g:g:g:e?ha utudent'n\baalc knowledge of chemistry, and ability to apply tn

H.S. Subject

Amer. Testro

slcs 2 30 M-C NRT,CRT 40
Measures students’ knowledge of chemistry.

Tests: Chem., 1988

ATP Achievement The chle ™ ?

Test fn Chem. eisuﬁ Yh t sub}ect matter student knows and how ettectively he or she can
this knowledge. '

A S-NSTA Coo era-

ve Exam..
hemistry

.

ACS Div/CHED
Exams Ihst.

'Bfmiurea structure and ondin éeggéd kase chfmli lagora eriodic charts and

ory techniques,
Z toichi ? ?trTc calcu atio states of matter, gas la
€ics, equilibrium electroc emiatry, organic chémistry,
cs, and’'nuclear chemist

dascr g chenis
ochem strt
opl

once ts aggear nq
env ronmental
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Content Mastery Testa-Physios . . '

.. NAME/DATE S8OURCE o FORMATS BCORES  TESTTIMB COST
Ay nzacnr‘rzm« ~# YORMB ¢ ITEMB ¥ /
Nat’l Proficie ' . -

| Suthz sgriea'ncy Riverside Pub 71 45 ™M~C NRT,CRT 40

, Physics, 1989 Examines thr nature of cnerqx and the relationship between enargy and matte

from mechanics through nucléar reactlons.
ATP Achievement The College Bd 1 s M- ? 60
‘Test in PhYB?ca q aaslcal Rechan]cs, electzicfty, and wagnetism, heat and kenetic

theory and modern
knowledge P

Measures Sl
ysics.

AAPT/NS

Physics Exam, 1988

TA H.S.

gat'%,gei:nge ao 90
eachers Assoc. .

Measures students’ understandin? Tt basic physifs concepts (e.q., ucchanics
heat and kenetic theory, electric ty and magnetism).

H.s.
Tests:
1988

|

o-

Subjec

P ysfcs,

Amer. Tastronics 2 40 M-C NRT,CRT 40

Heasures students’ knowledga of phrslcs or as a preassessment to measurae
students’ knowledge prior to formal course o fst dy of physics.

- rse
ts: Physfcs,

CTB 71 ) TH=T 4 [ 1)

Measures 5now1edge and understindlnq of atomic sercture and the?ry, kenetjc
theorl and gases, heat, mechan ¢S5, waves, electricity and magnetism’to apply
what they have learned’

Nat’l Achievement

ts:
ngaica

General
Test,

1958

P hometri 130 - 0
pifimaecste ™ e )

Tests the student’s knowledge of physics, and ability to apply that knowledc
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Content Mastery Tests-8cience - Barth & Phyaical

hAHBIDATE ﬂOURCB‘ # FORMSB # ITEMS FORMATH S8CORES TESTTIME CoBaT
DESBCRIPTION
H.8. Subject - Amer, Testronics 2 50 IM-C ? : 40

Teits: h;sical
Science, 1988

gg ::g:a students’ knowledge prior to formal course of study of physical

AGI/NSTA Earth
Sclenca Exam

Nat’l Science 2 120 M-C NRT 110

Teachers Assoc.

Measures studenta’ understanding of basic earth science concepts including
geology, astronomy, oceanography, and meteorology.
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Content Mastery Tests-Algebra

NAME/DATE BOdRCB‘ . ] PéRHS # ITEMS FORMATS 8CORES TESTTIME cosaT/t
DESCRIPTION

HS Subjects Téﬁts

Algebra, 1988 Am Testronics 2 . 40 ™C NRT,CRT 40
Knowledge of algebra

HS Subjects Tests '

Pre-Algebra, 1988 Am Testronics 2 40 MC NRT,CRT 40
Knowledge of pre-algebra :

Nat.Achmnt Tests Ps¥fh?metr1c 2 48 ™C ? 40

First Yr Algebra Attiliates

1959,1962
First year algebra

National Profcncy Riverside ?1 39 MC NRT, CRT 40

Survey Srs, 1989

Algebra I

Undrstndng of real nmbrs

& variables & their opertns in equations & inequali

National Profcncy
Survey Srs, 1989
Algebra 1I

Riverside 71

39 MC NRT, CRT 40

ERB Ho?rn Second
Year Algebra Test

Un rstndn? ?t real nmbrs & olxnomals solvlni of }inear, quadratic,
trigonomefric equations; and the graphing of functions.
Eu&ctlonal 71 50 MC ? 80

Records Bureau
Equations, wrd problenms,

logarithms, simplifying




Content Mastery Testa-Geometry

NANE/DATE 80OURCE #’ fORHB # ITEMB FORMATS HSCORES TESTTIME co8sT
DEACRIPTION
National gfotlc Riverside 71 39 M-C NRT, CRT 40

Survey Se

es
1989 !

Measures understanding of nature & relationship of poins, lines, angles
curckesm polygons, & golfds P P ' . gles, p

End-of~Course CTB . 21 42 NRT 45

Tests, 1986 Measuras kngwled?e & undefstandlnq of such concepts as conqrufnce similar.
anqie relationships, special properties of palxgons, & detfrm nation of
perimeters, areas, & volumes of most common polygons & solids

Nat. Achievement Ps¥fhgnetric 1 48 . M-C ? 40

Tests; Plane Geo. Affiliates .

Test, 1960 Measure students’ knowledge of plane geo & thair ability

to apply that knowledge

ngh School
Sub. Tests

Geo, Form B
1984

American ? 40 M-C NRT, CRT 40
Testronics - :

Measures students’ knowledge of geometry or as Ereassessments to measurae
students’ knowledge prior €o formal course of study of geometry.

1 1

Nat.-AchieYement
Tests; Solid
Geomefry, 1960

sychometri
t¥fllates ©
in.sollid geometry

P
A
Hensutidsecondary school students’ achievement level

R ] . .
1. R ;'w‘i .t
Lot g, B
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Content. Nastery Teats-General Mathematios

 NAME/DATE  BOURCE # YORMB # ITEMB FORMATS BCORES  TESTTIME cog’
. DEBCRIPTION |
Nat. Profi Riverside n 42 M-C NRT,CRT 40
urvex Sar as
Gen. Math, 1949

eagures conthntion skills with integers & the knowledge of
aslc geometric concepts

High School Sub.
Tests: Gen. Math
Form B, 1988

American 3 40 ' M~-C
Testronics
Measures studenta’ knowledge of general math,

NRT,CRT 40




Content Mastery Teats-English

NAME/DATE BOURCB‘ # FORMSB # ITEM8 FORMATS 8CORES TESTTIME coaT/
DESCRIPTION
Nat'l ngg{ciency Riverside Pub. ?71 42 M-C NRT~-CRT 40

Englizh 1v, ®1a9 Evaluate

2 studcnt's ability to use languaga effectively to organize and
support ldeas
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Content Maatery Tests-Language

# ITEMS

NAME/DATE 8OURCE
- DBBQRI£T1°“ # FORMB FORMATS SCORES  TESTTIME COST
English Lan ua .
?53% Prot?le?e :agnllian Ed. ? h i? h ? 71. _ ?
' otal languaqe a a t .
recept vgggna oxg 5:“ ve gk I{Q he emphasis is on assessing and developi

H.s. Subj. Testsa:
guage,

NRT~-CRT 40
Measures students’ knowledge prior to formal course of study of language.

Amer. Testron- ?1' 70 ™™~-C
ics




Content Maatery Tests-Literature

NAME/DATE BOUROB‘ # FORMSB # ITEMB FORMATS S8CORES TESTTIME co8T/
DESCRIPTION

H;S. Subject Tests: Amer. Testronics 2 50 ? NRT-CRT 40

Literature & Vocabu- __. .

lary, 1988 Allows pre- and gosttest analyses of individuals, classes, or specific grou
for grades 9 through 12.

Nat’l Proticiency Riverside Pub. 71 39 ? NRT-CRT 40

sTrve Series ..

Literature, 1489 Diaws from the works of a wide variety of authors and from different types
literature

Amer. Literature Perfection Form 10 50/Form TF M-C ?

Test Series: 'M?tchin?

1800-1899, 1986 COntiins matfhinq-tygt questions on identification of characters,
multipla-choice questions on story content, and true-false questlons

on story content.

Amer. Literature Perfection Form 10 50/Form TF M~

Test Series: 1961~ Match n? ? .

Present, 1986 Contains matching-type questions on idepti icatL?n of character, multiple-c
questions on stofy content, and true-false questions on story content.
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Content Mastery Testa-writing

NAME/DATE aouncx‘ # FRORHS # ITEMB8 FORMATS adonaa TESTTIMBE coar/t
' DESCRIPTION

Nat'l Profjciency Riveialda Pub- I Ul 66 ™-C Ngg- 40
y Serlas, ng Co.

ng Fundamen-~

Meagures the neanlng of words and vocahulary devlopment in specific academic
subject areas.




Content Mastery Testa-History

NAME/DATE

BOURCE FORMS ITEMB FORMATS 8CORES TESBTTIME co8aT/t
DESCRIPTION ’ ’ -/
Nat Proficjenc Riverside 5 M-C NRT, CRT 0
Survey Series ¥ Publfsh?ng co, '} N ! 4
World History Mgaiufes nowiedge of world geography and historical info from early
1989 civilizationa to"the current age
Nat Proficjency Riversidae 71 42 M-C NRT,CRT 40
Survey Seriles Publish ng Co.
1989 Measureg 0.S. History from early exploration to the present.
High School Sub American 2 50 M-C NRT, CRT 40
Tgsts, American Testronics :
History, Form B Measures student’s knowledge of American history.
End-ot-Couria CTB 71 50 M-C NRT 45
Tfsts: American
Higtory, 1986 Focuses on cultural & economic forces that influenced the
development of the U.S.
End-of-Course CTB ?1 50 M-C NRT 45
Etgggé "05336 Measures the understanding & knowledge of the events, individuals, & politic
¥, & religious ideas that formed Western, Asian, and African civilizations
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Content Mastery Teats-History (Continued)

NAME /DATE ‘ # TORMB f# ITEM8 FORMATSH S8CORES TESTTIME cost/
DEOCRI TION
Nat. Achlev ment fhfuetric 71 100 M-C ? 40
ates

T sts; American
T ry, Govt Problem

of Democracy, 1958 Meaaure studentas’ knowledge of American history, govt & politics

Nat. Achlevament Ps¥fhfmetric 71 100 t™M-C ? 40
Tfsts. World ates
story, 1948 Measures student’s concept of world history and its application to present
world affairs
American History Perfection ? ? ? ? ?
Tests, Rev., Form Ca.
Sr. High . Meas res America 8 herit ge, background of the Revolution, U.s. Constitutio

Wash gt i administrat the age of Jackson, expansion, war and’
i recons ction, emergence of modern Amerlca, U.$. beco s a world power,
R .. prosperity and’depreasion, the U.§. and wediq’ ieadership.
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Cantent Mastery Teasts-Eoonomics

NAME/DATE 80URC ORMS ITEM8 FORMATS 8CORES TEGTTI co
/ Deachibrron 7 YORM8 f RHA ATTINE el
End-of~Course CTB 71 - 45 ™-~C NRT 45

Testa: Consumer
Economics, 1986

Meaguraes the abilit o nceptualize basic economic principals and to mak
decislons gased on thta ﬁgowlgdge. @ P P ake
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Content Mastery Tests-American Government

NAME/DATE

BOURCE # YORMB ¢ ITEM8 FORMATS BCORES  TESTTIME cosT,
DESCRIPTION

Nat‘’l Proticioncy
Survey Serles, Amer
Govern., 1989 :

Riveraide Pub. 71 45 M~-C NRT, CRT 40

Measures information about state and federal governments, elections and the
Constltution.

Amer. Government
Tests, 1970

Perfection Form ? .75 T-F ? 7

C. M-C Matghinq .
Covir siate and local govetnm?nt, the judic ar¥ systeT and civil liberties
leg siat ve branch, the executive branch including political parties and
elections, fundamentals of government.
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APPENDIX D

LEARNING RESEARCH AND DEVELCPMENT CENTER. UNIVERSITY OF PITTSBURGH
NATIONAL CENTER ON EDUCATION AND THE ECONOMY

New Standards

New Standards Products

The following products will he available from New Standards
beginning in Summer 1995

Performance standards. We are producing a set of performance standards for math,
‘Eﬂnﬁlish. science and applied learning for elementary, middle and high school. The standards

ill be linked to the standards and outcome statements of all New Standards partners
(including Pennsylivania), but will add considerable detail - including descriptions of the kinds
of tasks students would have to do to demonstrate mastery, descriptions of scoring criteria,
and benchmark examples of graded student work to illustrate each score level.

Local standards review processes. We will develop and test procedures for local
consideration of the performance standards, to analyze how they match local goals and
outcomes and to recruit public support for teaching to standards. We will offer a workshop
that trains local people to conduct these processes in their districts.

School exams. New Standards will have ready for next year a set of exams that are keyed to
the performance standards. In mathematics, the exam will require 3-4 class periods to
administer. They will contain several extended problems to solve as well as some shorter tasks
covering concepts and skills specified in the standards. The official administration of the
exams will occur in late spring, 1996. A “practice version,” based on this year’s exams, will be
available for use in Fall 1995. The practice exam could be used to acquaint everyone (students,
teachers, parents) with the nature of the coming exams.

Exam scoring workshop. Scoring the open-ended tasks on the New Standards exams is a
gowuﬁdlprofessional development experience for teachers. [f your Partnership schools use the

all "practice” version of the math exam, a professional development program could be
launched at that time. This would provide scores quickly and educate teachers at the same
time.

Portfolio handbooks. The second revision of the New Standards portfolio handbooks will be

ready for use in Fall 1995. The handbooks, written for students (with a teacher and parent

version also available), explain what kinds of work portfolios should contain and how they will
- be judged. The handbooks are explicitly keyed to the New Standards performance standards,
‘thus making the exams and portfolios into a unified assessment system.

Portfolio launch workshop. This is a workshop used at startup of the portfo]:lcoa{Jrocess. It
works best as a follow on to the exam scoring workshop. [t focuses on the practical procedures
associated with portfolios as well as on how to develop tasks and projects for inclusion in the

portfolio.
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Portfoiio grading workshops. These are under development now bv New Standards statf.
They will extend the professional experience of teachers to inciude evaluation of the kinds of
extended, problem-solving oriented work that will be characteristic of portfolio entries.
Participation in one or more of these during the next school vear would prepare a school starf
for eventual official grading of portfolios leading —~ for those districts desiring it - to New

Standards certified portfolio grades.
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HERE IS a growing awareness in this coun-

try both that academic performance in our

schools is not high enough and thar we

need to ser “world class” standards for our

students. The American Federation of
Teachers has been a strong advocate for school reform
based on rigorous academic standards for many years,
and we are thrilled that the national conversation has
taken off at such a fast pace. Yet, as we have observed
and become invoived in some of the standards-setting
activities under way at the natjional, state and local lev-
els, we have noticed an alarming inconsistency. Many
people are using the term “world class standards” but
there is a surprising dearth of resources available to
show educators, policymakers, and others exactly
whar “world class” means.

This spring, the AFT launched a new publication
series designed to fill that void. The Defining Worid
Class Standards series will publish translated assess-
ments, curriculum materials, and other foreign docu-
ments that may help illuminate what a world class
standard is and bring substance to the current stan-
dards-setting discussions and activities. Over time, we
hope to cover a variery of subject areas and grade lev-
cls, and we intend to focus on standards for both work-
bound and college-bound students. The inaugural
volume of the series focuses on standards for college-
bound students in science, specifically biology.

What College-Bound Students Abroad Are Expect-
ed To Know About Biology, a joint publication of the
AFT and the National Center for Improving Science
Education (NCISE), contains examinations taken by
college-bound students at the end of their secondary
school careers in England and Wales, France, Ger-
many, and Japan. These exams—the A-levels in Eng-
land and Wales, the baccalauréat in France, the
Abiturin Germany, and the university entrance exams
in Japan—are among the most challenging tests given
to students in these countries; and the tests (though
not necessarily in biology) are required of all college-
bound students. As an additional resource, the
Advanced Placement (AP) biology exam is also inciud-
ed in the book along with a discussion of standards—
or the lack thereof-for college-bound students in the
United States. Unlike the foreign exams, the AP is not
required of college-bound youngsters and is taken by

What College-Bound Students Abroad Are Expected
To Know About Biology was co-sponsored by the
American Federation of Teachers and tbe National
Center for Improving Science Education, and is the
inaugural volume of the AFT"s Defining Worid Class
Standards series. The principal autbor was Matthew
Gandal, who is a research associate in the AFT Edu-
cational Issues Department. The research assistant
on the project was Charles Hokanson. Ted Britton
coordinated the project for NCISE.

Copies of the book are available for $10. Shipping
and bandling costs are included. Send prepaid
orders to Biology Book, AFT Order Dept., 555 New
Jersey Ave, NW., Washington, DC 20001. Checks
should be made pavable to the AFT.
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only a small percentage of American students.

The materials and informarion in this book and th
series that will follow should serve as a valuabi
resource to anvone invoived in setting or evaluatin
academic standards for students, whether at th
national, state, local, or school level. All of us will b
wiser, more informed participants in discussion
about standards if we are aware of what is demande
cisewhere. But it is our hope thar the Defining Wo.
Class Standards series will serve an even wider audi
ence. We expect thar educators will want to use thd
materials to compare their expecrations for their sty
dents with those of their counterparts overseas. Par:
ents might also be interested in making similar com
parisons. Business leaders will want to know what
other countries expect of high school graduates and
how well prepared they are to enter the work force.,
Higher education facuity will be interested in the stan-
dards for college-bound students.

In the end, we hope this book and the series that]
will follow will be not oniy a resource but aiso a clar-
ion call. Our goal is to generate broad awareness
among educators and the general public that we are
expecting too little of our students and that we need
to work together to enact the kinds of reforms that
will enable our schools to help all youngsters reach
their maximum potential.

The following reportis an abridged version of What|
College-Bound Students Abroad Are Expected To
Know About Biology. This report is organized into
five sections: an introduction, which discusses the
rationaie for both the Defining World Class Standards
series and this volume; a section on each of the fea-
tured countries: and, finally, a comparative discussion
of all five countries and their examination svstems, We
arc only able to include here portions of the exams
and surrounding information on three of the five coun-
tries featured in the book: England and Waies, France,
and Germany. Please note, however, that the other
two countries inciuded in the full book—Japan and
the United States—are mentioned in the comparative
discussion in the last section of this report. For each
of the three countries, we have included portions of
the exams as well as sample answers, or in the case of
England and Wales, excerpts from the official scoring
guides used to grade the exams. Prior to cach exam is
a brief country profile, which provides important
background information and describes the role the
exam pilays in that country’s education system.

N 1989, a historic meeting took place in Char-
lottesville, Virginia. The nation's governors and
the president came together collectively to
address the need for fundamental changes and
improvements in our schools. The result was a
commitment to a set of six national education goals
that would propel our education system into the 21st
century. Two of those goals indirectly called for the
setting of rigorous, “worid class” academic standards
for our students, standards that would drive every-
thing else we do in our schools.

Why the emphasis on making our education stan-

dards “world class™? The president and governors fully
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Tecognized the link berween students performance
and success in school and the conrributions students
will ultimarely make 10 their communities and the
nauon as a1 whole. In order for the United States to
remain internavionally competitive—and for Ameri-
can families to raise their standard of living—busi-
nesses must be abie to hire voungsters with the knowl-
edge and skills necessary to compete in today's glob-
al economy. And. increasingly. vouth without these
skills will find it difficult to get and keep jobs that pav
decent wages. It is umperative, therefore. that our
schools help students learn and achieve at levels com-
parabie to those reached by students in our competi-
tor nations. Unfortunatety. international comparisons
over the vears have clearlyv shown that we are not
bringing our students up to those levels,

There is another reason. as well, to look at and be
informed by internationally competitive standards. If
we don't, there is a danger that those of us who have
been involved so long in the struggie to raise student
achievement will become prisoners of the status quo.
unabie to imagine voungsters achieving at higher lev-
¢ls than we are accustomed to. In this sense, our own
experience can be limiting. The current emphasis on
world class standards is designed to free us from these
limitations and biases. and encourage us to learn from
the experiences of other countries. By looking at what
students in other nations are capable of accomplish-
ing, we may aim higher when judging the porential of
our own voungsters.

Since the Charlomesville Summit. much artention
has been paid to the challenge of serting worid class
standards. With the support of the Clinton adminis-
tration (and the Bush administration before that). the
U.S. Congress. the nation’s governors. professional
associations and the business community, some of the
nation’s most highly respected educators and schol-
ars have begun to develop national standards for what
students should be expected to iearn in the core aca-
demic subjects. In addition. educators at the state. dis-
trict, and school levels are simultaneously organizing
their own efforts to set world class standards for stu-
dents.

But whar is a worid class standard? Despite the fre-
quent use of the term and the references to high
achievement in other lands. there is, unfortunarely,
not much available to apprise us of what is acrually
expected of foreign students in particular subjects.

FOCUSING ON SCIENCE

The poor academic performance of our students
has been well documented over the years in subjects
across the board. including science. According to the
most recent report on science achievement from the
National Assessment of Educational Progress—The
1990 Science Report Card (published in 1992)—most
U.S. eighth and 12th graders know some basic scien-
tific prinCipies. but a low percentage possess in-depth
scientific knowledge and reasoning skills. Fewer than
half of 12th graders demonstrated the ability to inter-
pret graphs ard tables, evajuare and design experi-
ments. or make use of detailed scientific information.
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The message was similar when the 1991 Internauon-
al Assessment of Educauonal Progress measurea sci-
ence achievement among 13-vear-oids: the United
States ranked 13th out of 13 nations.

At a tme when the global economy is becomng
more and rmore dependent on scientific research and
technoiogy, we simply cannot afford such low levels
of science achievement in our schoots.

What are students in other countries expected to
know and be abie to do in science’ How do these
expecrauons compare with our own? These are the
sorts of questions that manv educators, parents and
policvmakers are asking as thev become invoived in
the national conversation about standards. And it was
questions like these that mouvated the AFT and NCISE
to produce a book on science expectations overseas.

Why focus on bioiogy? Because it is the most com-
moniy studied science subject in American high
schools. Whereas only limited numbers of high school
students in this country are exposed to phvsics and
chemistry (20 percent and 45 percent respectively),
95 percent of students take at least one biology course.

As is discussed in significant detail in the final sec-
tion of this report. one of our most striking findings
has to do not with whose exams are most difficuit. but
rather with how many students in these countries are
taking and passing the exams each vear. With the
exception of the United States. everv country brings
a significant number of students—at least 25 percent
and as much as 36 percent of the age cohort—up to
the leve] of performance demanded in these exams.
In contrast, only 4 percent of 18-vear-oids in the Unit-
ed States take and pass one or more AP exams.

Another important finding is that these foreign
exams must be passed bv students who want to go on
to study in colleges and universities. And since the
exams are well-aligned with the school curmiculum.
students understand that working hard in school will
pav off. This alignment of curricula. exams. and incen-
tives does not exist in the United States. Indeed. the
test most widely taken in the U.S. for college admis-
sions purposes—the SAT—makes a point of not being
linked to any curriculum. In fact. the SAT does not
even have specific sections or questions in subjects
such as science. history, geography, or literarure.

We believe that the information in this book will
become a valuable resource for standards-serters at
the navional. state, and local levels: for professionai
and lay people who will be reviewing these standards:
and for teachers invoived in course and curriculum
development. We hope it will stir discussion not only
among educators and policvmakers. but also among
parents, students, and business and community lead-
ers about what we do and showld expect from our stu-
dents. In England and Wales, France, Germany. and
Japan. where students, teachers and parents all know
what is expected of the college-bound and what is at
stake, a significant number of youngsters rise to the
challenge and achieve high standards. We think that
upon reading through this material vou will agree with
us that we are asking too little of too many of our stu-
dents, and we are giving them very few incentives to
work hard.

AFT/NCISE 9
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A PROFILE OF THE EDUCATION
SYSTEM IN ENGLAND AND WAILES

NTIL RECENTLY, most of the administrative con-

trol of schools in England and Wales rested with
¢lecred local governments that set up school boards
called Local Education Authorities (LEAs). As in the
United States, this strong tradition of local autonomy
meant that the national government played onlv a dis-
tant policy role. Sentiment about Britain's tradition of
local control began to change in the mid- to late-1980s.
however. due largeiv to the efforts of Prime Minister
Margaret Thatcher. The Education Reform Act of 1988
stripped the LEAs of much of their power, giving those
at the school level more responsibility for school man-
agementand giving schools the opportunity to opt out
of the jurisdiction of the LEAs aitogether. But as it
decentralized school management. the reform act aiso
brought more centralization to the curriculum. creat-
ing a national curriculum for students age 5 through
16. the vears when schooling is compuisory, and
introducing national assessments to gauge per-
formance.

The predominant pattern in England and
Wales is for children 5 10 11 vears of age to
attend primary schools and those 11 w0 16 /4
toartend secondary schools. At the end of
compuisory education. students con-
tinuing their studies mav remain in sec-
ondary school for an additional two
vears or enroll in vocational training
schools. The national curriculum
applies 1o all primary and secondary
school children through the age of
16. The subjects covered inciude
English (and Weish in almost ail
schools in Wales), mathematics,
science, history, geography, tech-
nology, music, art, physical educa-
tion, and—for secondary school
students—foreign languages. Up to
70 percent of teaching time is sup- |\
posed to be spent on these subjects, |-
and national assessments are applied
at6 four key stages (ages 7, 11, 14, and _.
16). ‘

At age 16, after five vears of sec- \ §
ondary education, students may ‘\
choose either o enter the job market or
to pursue further full-time or part-time
academic and/or vocational studies. At
this time. the vast majority of pupils take

examinations for the General Certificate of Secondarv
Education (GCSE) in various subjects. Typicaily, stu-
dents take GCSE exams in eight subjects. and those
intending to go on to further academic studies are
expected to earn grades of A, B, or C on an A-G scale
in five or more subjects.

In 1991, 62 percent of 16-vear-olds chose to con-
tigue in full-time academic or vocational education.
Another 20 percent chose to

%8¢ 1 pasvame sm
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THE A-LFVEL EXAMINATIONS

After raking GCSE examinations. students continu-
ing their academic schooling spend two vears prepar-
ing for the advanced, or A-level. exams. While in the
first five years of secondarv schooling students receive
a fairty well-rounded curricujum. including at least
those subjects mandared in the national curricutum.
those working toward their A-levels usually concen-
trate on just three subjects. spending approximarely
equal time on each. Students are free ro choose which
subjects thev will study. While students have tradi-
tionally chosen all three subjects in the same area.
such as math/science or the humanities. thereby pro-
viding a focus for further specialization at a universi-
ty, there has been an increasing trend toward studving
for A-level exams in more than one curriculum area.
Even if students do choose to take all three A-level
exams in the same area. schools generally require
some additional study in an area outside studenrs’
selected specialization (for instance, 2 humanities
course for math/science students or a general science
course for humanities specialists).

At the end of the second vear. typically at age 18,
students take the A-level examinations in each subject
they studied. Some colleges and universities require
candidates to have taken and passed two, others three,
And the better the grade on each exam. the better the
candidate’s chances of being accepted to the school
and discipline of his or her choice. In 1992, 31 per-
cent of the-age cohort took A-level exams in ar least
one subject. Nearty 80 percent of those earned pass-
ing grades: Fifteen percent of the age cohort earned
three or more A-level passes, 6 percent earned two
passes. and ¢ percent ecarned one passing grade. Six-
teen percent of all A-level candidates chose biology as
one of their subjects. and 78 percent of those who
took the exam passed it.

In an effort to allow A-level students to studv a wider
range of subjects, advanced suppiementary (AS)
courses were introduced in 1987, and AS exams in
1989. AS-level courses require half the teaching time
and cover half the subject marter of the A-level. though
the standard of work is supposed to be comparable.
The addition of the AS-leve] was designed to aliow for
a wider combination of courses across discipline
areas. however. the new option has yet to be widely
used by students. In 1992, students took only $3.000
AS subject examinations in contrast to more than
700,000 A-level exams.

HOW ARE THE A-LEVEL EXAMS
DEVELOPED AND GRADED?

A-level exams are developed by seven different
examination boards, one for Wales and six for England
(there is also one for Northern Ireland). Each board is
responsible for developing exams and the corre-
sponding curricula in all A-level subjects. While there
is no published set of standards or guidelines for the
examining boards to follow, the boards do agree on a
common €ore of content in certain subjects, and a
recently established national body, the School Cur-
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ncuium and Assessment Authonry (SCAA). momtors
the boards work to ensure consistent and hugh stan-
dards. Appointed by the Secretary of Scate for Educa-
tion. the SCAA has the power to approve or withhold
recogmuion of 1 particular exam and curricwium. It
aiso must approve all new exams and curricula or anv
significant changes to existing ones.

The examinauon boards were originallv set up by
universities or groups of universites to heip in the
admussions process. Although some still have strong
ties to universities, they are now independent. non-
profit organizations whose main source of revenue
comes from the fees they charge schools for using
their exams and curricuia. Over the vears, some
boards have come to serve certain regions more cCon-
sistently, but they have no territorial claims to any par-
ticuiar jocality or region. In order to attract students
and schools. the boards must rely on the quality of
their materials and their reputations. As recently as
1990, a board thar could notattract enough candidates
was forced to shur down.

The competitive nature of the examination busi-
ness makes the role of the SCAA very important. Its
seal of approval is essential, and this uitimatelv is what
keeps the boards accountabie to the public. Universi-
ties also have a considerabie amount of influence on
the boards, particularly in terms of their reputations,
since they. more than anvone else, rely on the boards
1o give them accurate information about the perfor-
mance of students.

Each vear, the examination boards hire secondary
school and university level educarors on a part-time
basis to develop the exams and the scoring guides
used by the teachers who grade them. Separate pan-
els are created for each subject area, and business rep-
resentatives are included on the paneils when appro-
priate. The exam questions must cover the content
laid our in the svilabi previously approved by the
SCAA. Any significant changes in the syliabi or the
make-up of the exams must be resubmitted for
approval.

REPRINTED IN THIS REPORT

What College-Bound Students Abroad Are Expect-
ed To Know About Biology contains the compiete
1992 A-level Biology Exam from the University of Lon-
don Examinarions and Assessment Council. The
is nine hours long and consists of five different papers
or sections. some of which have up to three subsec-
tions. The exam is by far the longest in the book, twice
as long as the German exam. the second longest.
Reprinted here are two of the five exam papers. toral-
ing two and one-half hours of the nine-hour exam peri-
od. and selected excerpts from the Scoring Guide used
to grade the exams. (The svmbol €) next to a question
indicates that the Scoring Guide for that question is
provided at the end of the questions section.) NOTE:
Paper four gives students a choice among three
options: Microorganisms and Biotechnology, Applied
Plant Biology, and Applied Animal Biology. We have
chosen to show the third option. though the others
are comparabie in iength and format.
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1992 Advanced Level
Examination in Biology

Jrom the University of
London Examinations
and Assessment
Council

PAPER 2

Time allotted: One bour and 30 minutes
Answer ALL FIVE questions.

1. Describe the technique vou would use to compare
the biochemicai oxygen demand (BOD) of two wa-
ter sampies using methyiene blue. (7 points) @

2. Describe, with practical details, how vou would
compare the reducing sugar and non-reducing
sugar content of a sample of beans. (70 poinzs) @

3. Youare provided with an extract of chiorophyll pig-
ments in an organic solvent. Describe, with practi-
cal details, how vou would separate the pigments
in the extract using chromatography. (5 points) @

4. You are asked to investigate the difference in plant
species diversity between two areas of grassland,
one of which has béen grazed by sheep and the
other which has been left ungrazed.

a. (D State the method vou would use to investi-
gate the rwo areas of grassiand. (/ point)

(i) Describe how you would carry our the
method. (5 points)

b. Suggest differences that you wouid expect to
find between the two areas. (2 pointzs)

5. Red blood cells (ervthrocytes) transport oxygen
from the alveolar surface to the respiring tissues. A
group of students expressed the view that people
living at high altitude should have higher red blood
cell counts than peopie living at sea level.

The students selected rtwo independent samples of
peopie. Sample A contained nine people who lived
at sea level, and sampie B contained nine peopie
who lived up a mountain at an altitude of 2.000 m
above sea level.

Samples of blood were taken from each person and
the cell counts were determined using countng
chambers.

4. The table beiow shows the red biood cell
counts of the nine people in each of the two
sampies.

12 AMERICAN EDUCATOR

Sampie Number of red blood ceils/ dm* x 10!2

A (5e2 level) 50 /5.1 149 |53 154 |50 |48 |51 |53

B (high aitirude) | 49 {53 (5.7 [85 [56 |54 (53 [56 |54

The data were analysed using a Maan-Whitnev
U test to test the null hypothesis thar there is
no difference in the red biood cell counts of the
TWo0 popuiations at 2 5% significance level.

(i) The median value at high aititude (sampie B)
is 5.4. Find the median value for the sea jevel
population (sampie A), and comment on the
difference between the two median vaiues.
(2 points)

(ii) Arrange the data from the table in order and
in a form suitable for anatysis using a Mann-
Whitney U/ test. (2 points)

b. (D For this investigation the critical vaiue of I/
at the 5% significance ievel is 17. The values
calculared for U are 16 and 65. Which vaiue
of U would you take to determine the sig-
nificance of these resuits? (1 point)

(i) Do the results enabie you to accepr or reject
the null hypothesis? Explain vour answer.
(2 points)
¢ Ifthe study was extended to use jarger samples

(100 peopie), explain how vou wouid seject
the peopie for each sample. (3 points)

PAPER 4
OPTION C: Applied
Animal Biology

Time allotted: One hour
Answer ALL SEVEN questions.

1. A comparison was made of the size of trout of dif-
ferent ages in two lakes in North Waies. The aver-
age length of trout from a mountain lake. Livn
Mynydd, was compared with trout from Livn Alaw,
4 reservoir in a lowland agricuitural area. The
results are shown in the table below.

Average length of trout/cm
Age in vears
Mountain lake Reservoir
1 5 12
2 10 25
3 20 38
4 21 42
SPRING 1994



a. (i) How could the age of the fish be deter-
mined? (7 pone) §)

(ii) Give one reason why length was used as a
measure of growth rather than any other
parameter. (/ point) )

b. (i) Comment on the similarities in the growth
parterns shown bv the rwo populations of
trout. (2 points) €@

(ii) What is the percentage difference in growth
rates as shown by average length of the two
populations during their third vear? Show
your work. (2 points) €)

c. The difference in the growth rates of the two
popuiations of trout has been artributed to the
difference in nutrienr availability in the moun-
tain lake and in the reservoir.

Suggest how this difference couid have arisen
and why it would have had an effect on the aver-
age length of the trout. (3 poines) Q)

d. Suggest one other factor which could differ in
the two lakes and explain how this might affect
the growth rates of the trout. (2 points) ©

2. A cow does not produce milk without having a calf,

and the aim of the farmer is 1o calve the cow once
a year, at a time ro suit the system of farming.

The graph below shows a cow's lactation over a

0wy

2. (i) How much milk was the cow giving per dav
at peak vield? (1 point)

(ii) Calculate the percentage increase in milk
vield at the beginning of the second caiving,

compared with milk yield at the beginning
of the first calving. (7 poin?)

(iii) In which month wouid the cow have been
inseminared in order to produce the second
calf in September? (I point)

(iv) State one method by which drying-off is
achieved. (1 point)
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(v) Expiain now drying-off benetits the cow.
(2 points)

b. Colostrum (beastings) is produced by t.hc cow
for 3 to « days after caiving.

(i) State rwo wavs in which colostrum differs
from ordinary milk. (2 points) )

(ii) State fwo benefits to the calf of being given
colostrum in the first few days of life.
(2 points)

C. State rwo characreristics which a farmer would
consider important in a good dairv cow. For each
Characteristic. give a reason to SUpport vour
answer. (4 points)

3. The diagram below shows the three types of honey
bee, labeled A. B and C.

a. Identifv A. B and C. (3 points) @

b. State three ways in which bees are of economic
importance. (3 points) @

4. Describe how vou would carrv out an investigation

to identify the food constiruents of a chicken's egg.
(6 points)

5. Describe the differences between the processes of

pasteurisation and sterilisation of milk, indicating
the effectiveness of each method. (6 poinzs) ©

6. 2. Make a labeled diagram to illustrate the life cycie

of an aphid. (5 poinis)

b. State rwo ways in which aphids are of economic
significance. (2 points)

7. Discuss the advantages and disadvantages of the use
of hormones to improve the gowr.h of cattle for

meat production. (10 points)

AFT/NCISE 13
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PAPER 2

Time allotted: One bour and 30 minutes
Answer ALL FIVE questions.

1. Describe the technique you would use to compare
the biochemical oxygen demand (BOD) of two wa-
ter samples using methviene biue. (7" points) ©)

2. Describe, with practical details, how vou would
compare the reducing sugar and non-reducing
sugar content of a sample of beans. (10 poines) Q)

3. Youare provided with an extract of chiorophyil pig-
ments in an organic solvent. Describe, with practi-
cal derails, how vou would separate the pigments
in the extract using chromatography. (5 points) @

4. You are asked to investigate the difference in plant
species diversity between two areas of grassiand,
one of which has been grazed by sheep and the
other which has been left ungrazed.

2. (D State the method vou would use to investi-
gate the rwo areas of grassland. (I point)

(i) Describe how vou would carry out the
method. (5 points)

b. Suggest differences that you would expect to
find berween the two areas. (2 points)

5. Red blood cells (ervthrocytes) transport oxygen
from the ajveolar surface to the respiring tissues. A
group of students expressed the view that people
living at high aititude should have higher red blood
cell counts than people living at sea level.

The students selected two independent samples of
people. Sampie A contained nine people who lived
at sea level. and sample B contined nine peopie
who lived up 2 mountain at an aititude of 2,000 m
above sea level.

Samples of biood were taken from each person and
the cell counts were determined using counting
chambers,

a. The tabie below shows the red blood cell
counts of the nine peopie in each of the two
samples.
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Sampie Number of red biood cells/ dm3 x 1042

A (sea level) 5.0 151 |49 |53 |54 [5.0 48 |51 |53

B(highaltirude) | 4.9 5.3 |5.% 55 56 |54 55 (56 |54

The data were analysed using a Mann-Whitney
U test to test the nuil hypothesis that there is
no difference in the red biood cell counts of the
TWO0 populations at a 5% significance level.

(i) The median value at high altitude (sampie B)
is 5.4. Find the median value for the sea level
population (sampie A), and comment on the
difference berween the two median vajues.
(2 points)

(i) Arrange the dara from the table in order and
in a form suitable for analysis using a Mann-
Whitney U test. (2 points)

b. () For this investigation the critical value of I/
atthe 5% significance level is 17. The values
caiculated for I/ are 16 and 65. Which vaiue
of U would you take to determine the sig-
nificance of these resuits? (/ point)

(i) Do the results enabie vou to accept or reject
the aull hypothesis? Explain vour answer,
2 points)
¢.  Ifthe study was extended to use larger sampies
(100 people), explain how vou would select
the people for each sampie. (3 points)

PAPER 4
OPTION C: Applied
Animal Biology

Time allotted: One bour
Answer ALL SEVEN questions.

1. A comparison was made of the size of trout of dif-
ferent ages in two lakes in North Waies. The aver-
age length of trout from a2 mountain lake, Livn
Mynvdd, was compared with trout from Livn Alaw.
4 reservoir in a lowland agricultural area. The
results are shown in the tabie below.

Average length of trout/em
Age in years
Mountain lake Reservoir
1 3 12
2 10 25
3 20 - 38
4 21 42
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Z Excerpts from the Scoring Guide for the 1992
S| A-level Biology Exam

Key indicates separate marking points 13 ¢m/ 10/ difference in growth rate is 3

/ indicares alternative marking points
eq means allow anv correct equivalent
point
(acceptable alternarives are discussed at
the Examiners’ coordination meeting)

Paper 2

. 250 cm’ samples: bordes filled completely / all air
excluded ; add 1 cm’ or reasonable stated volume
methylene blue / stated exact number of drops ;
pipette well below surface ; replace stoppers
immediately ; without introducing air : incubate at
20 - 25°C ; in dark ; note time when colour disap-
pears ; use of white background ; replication / split
sampie ; etc. ;
or
water sample ; + 10 cm’ Fehling's B : stated num-
ber drops methyiene biue ; titrate with ferrous sul-
phate ; end point burette tip under water ;

7 points

known / weighed mass of sample : stated voiume
of distilled water added to bean sampie : breaking
/ macerate / homogenise in biender / mortar and
pestle : filter / centrifuge : add measured volume of
filtrate ; to equal / stated volume of Benedict's
(Fehling's) solution / clinitest tabiet ; state how test
is carried out / heat / boil (for up to 2 minutes) .
measure volume/weight of precipitate / compare
with chart (clinitest) : same voiume of filtrate for
non-reducing sugar / fiter off precipitate ; details
of acid hydroiysis ; neutralise ; repeat Benedict's
test using same reagent volumes / repear clinitest ;
compare vojume / weight / colour of precipitate
with previous ; replication of whole experiment :
10 points

3. mark the origin ; spot on the extract using a capil-
lary tube piperte / glass rod / etc : use of hair dryer
to stop spreading / allow concentration of the spot:
repeat spotting ; solvent . correct example e.g.
peuol-ether + propanone (acetone) ; how paper is
supported in solvent ; origin above soivent ; atmo-
sphere saturated with solvent ; run unrtil solvent
front just below support ; mark solvent front ; place
in dim light ; 5 points
Paper 4, Option C - Applied Animal Biology

1 a. (i) rings on scales / tagging and recaprure
1 point

(ii) easy to do / fish kept out of water for mini-
mum time / isometric growth so good cor-
relation / not affected by recent meal / eq ;

1 point

b. (D both show exponential phase / growth dou-
bles each year ; both show reduced growth

/ least growth during fourth vear . 2 points

(ii) mountain lake 10 ¢cm for the vear, reservoir
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cm pervear; 3/10x100=30%/3/13 x 100
= 23% . 2 pownts

(c) reservoir has rich nurrient run off ;| mountain
lake surrounded by infertile land ; nutrients
needed for growth of plant life : trout part of food
chain / eq ; 3 points

(d) pH : could affect the availability of nutrients /
growth of organism ;
or
temperature : affects growth rates of food organ-
isms / trout more active feeder at higher tem.

perature ;

or

named pollurant : toxic effect in relation to trout

growth ;

or

light : depth / volume light / could affect plant

growth hence trout ;

or

oxygen ; related to metabolism of the trout ;

2 points

3. 2. A=drone ; B = queen : C = worker; 3 points

b. honey formation / production : wax formation /
production ; roval jelly ; queen / new colonies
sold ; pollination ; 3 points

5. pasteurisation: high temperature / 72° =3/62° =3

stared : for short time / tie stated / related to tem-
perature (15 sec/ 30 min) : improves keeping qual-
ivies of milk ; kills some microorganisms ;

sterilisation: high temperature / 130 - 140°C/ 100
- 120°C ; time stated / reiated to temperature (UHT
2sec/ 15 - 40 mins) : microorganisms killed ; more
effective than pasteurisation / milk will keep
longer: vitamin content of both affected ; comment
about taste ; 6 points

hormones concerned are anabolic / steroid hor
mones ; naturally occurring ones are progesterone
/ testosterone / androgen / eq ; some artificial ones
/ named e.g. ; implanted / tagging ears . used with
steers / bullocks : castration of bulls removes the
source of testosterone ; so growth would be siow-
er ; treated cattle convert their food 1o meat more
efficiently / ref weight gains / less food for same
amount of muscle / large size “sooner” (time ref) ;
leaneranimal / carcass is produced : danger / uncer-
tainty of hormones getting into humans ; farmers
have more control over meat production ; leaner
meat / preferred by humans / better for them / less
chance of coronary heart disease ; may interact
with other chemicals in the animal / cactle body /
side effects / abnormalities / eq ; cost implications
elaborated / cost of chemicals : cost of develop-
ment/ pretesting / trialling ; better profit related to
meat sale : ethics / moral objections ;

-

10 points
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A PROFILE OF THE
FRENEH EDUCATION SYSTEM

DUCATION IN France is a highly centrajized insti-

tution. The Ministrv of National Education has
authority over the content of the curriculum and
assessments in primary and secondary schools. leav-
ing the local administrative responsibilities to 28
regional academies (26 in France, two overseas). Con-
sequently, students in all regions of France follow a
common core curriculum and are tested on the same
knowiedge and skills. The common core does. how-
ever. allow for some regional variation.

Schooling is compuisory in France berween the
ages of 6 and 16. Pre-clementary schooling is availabie
to children 2 to 6 vears old. and though not required,
35 percent of 2-vear-olds, over 97 percent of 3-vear-
olds. and nearly 100 percent of 4-, 5-, and 6-vear-olds
atrend. Students spend their first five vears of com-
pulsory education in primarv school (école primaire)
and the next four in secondary school (collége). From
école primaire through collége, all students follow a
nationai core curriculum thar prescribes the number
of hours per week to be spent on each subject. At the
end of their last year of collége, students may earn a
diploma. the brever de collége. based on their collége
grades and test scores in three subjects: French, math-
ematics. and history/geography.

At the compietion of the collége, students continue
in the second cycle of secondary school. the ycée.
Those who do must decide whether they will enter 2
three-vear stream leading to the baccalauréat diplo-
ma and higher education, or a two-vear
vocational/technical stream leading to the Certificar
d’Aptitude Professionelle (CAP). Although com-
pulsory education ends at age 16, over 85 percent of
17-vear-olds and over 55 percent of 18-year-oids study
full-time in fycées.

THE ROAD TO THE FRENCH
BACCALAUREAT

Students in general or specialized academic lycées
work toward a special diploma called the baccalau-
réat, which is awarded based on their performance on
a set of exams taken during the finai or terminale year.
Since its introduction in the Napoleonic era. the bac-
calauréat has been targeted at the highest-achieving
French students, serving as their ticket to higher edu-
cation and the most prestigious careers. It has earned
a strong repuration in France and around the world
and has even inspired others to pattern their programs
after it. most notably the International Baccalaureate
program.

Over the vears, some have criticized the baccalau-
réat process for being elitist. The French government
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has tried to respond to these concerns by expanding
the baccalauréat curriculum and opening it up t© a
greater number of students. Before 1950, there were
only four different subject areas in which students
could specialize during their final years in the fycée
and only one kind of baccalauréar dipioma. Only 3
percent of the age cohort rypically earned the bac-
calauréat each year. In 1992, 51 percent of the age
cohort passed the baccalauréat. And it is now offered
in 38 subject areas and comes in three different types
of dipiomas: the general baccalauréat, offering a
purely academic curriculum for college-bound stu-
dents: and two vocational diplomas, the technical bac-
calauréar. for students pianning to artend two-vear
vocational programs preparing them for the job mar-
ket. and the professional baccalauréar, for students
who will be directly entering the job market. In every
case, however, students receive a2 well-rounded cur-
riculum in terms of the core disciplines, and they are
expecied 10 demonstrate masterv—the degree of
which may varv--in most of these subject areas.
During the first year of lycée, students follow a com-
mon curricuium with a strong emphasis on the core
disciplines—foreign language, French, history
and geography, mathemarics, natural sci-
ences. physics and chemistry, and
sports—complemenred by an
array of elective course
options. The first vear is
designed to give stu-
dents a taste of each
subject area and pre-
pare them to make

sions in vears
two and
three. The
course load
is  quite
heavy dur-

number of
students
repeat the
grade (15 per-
cent in 1992).
Promotion
from the first to
the second vear of
lycée is not automat-
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Ic but depends on student achievement and elective
course difficuity dunng the first year. Some students
leave school at the end of the first year to enter the
work force or begin apprenticeships: and. as men-
tioned earlier. others repeat the grade. In 1992, 80 per-
cent of /ycée students moved from the first to the sec-
ond vear.

At the end of the first vear, sudents must choose
the focus of their studies during their final rwo years
of lycée and. consequently, decide which of the three
types of baccalauréat dipioma they will seek.

To earn their “general”™ or academic baccalauréat,
there are eight subject area tracks (usually referred to
by their corresponding ietter assignments) in which
students can focus: (Al) literature and mathematics;
(A2) literature and languages: (A3) literature and art;
(B) economics and social sciences; (C) mathemarics,
physics and chemistry; (D) biology, mathematics,
physics and chemistry; (D') agriculture; and (E) math-
ematics and technology. The “C” track is regarded as
the most demanding.

Beginning in 1995, the organization of the three
types of baccalauréat cxams will change due to 1993
lycée reforms. The general (academic) baccalauréat
will be reduced to 3 main tracks, referred to by their
initials: L (literary, consolidating the former “A”
tracks); § (scieatific, including the former “C.” “D,” and
“E" racks): and ES (economic and social sciences. the
former “B” track).

THE BACCALAUREAT EXAM

At the end of the third and final (terminale) vear of
lycée, students take the baccalauréat exams in the
subject areas required by their particular tracks. (The
exception is French, which all students take at the end
of vear two.) The exams consist of both written and
oral sections, with the written tests lasting up to four
days and the total testing time averaging up to 25
hours. Students are tested in cerrain core subjects
even if not directly related to their area of focus. While
students in ai] tracks take the same exam in French lit-
crarure, in aimost all other subjects students rake
exams that differ by track. The scores from these
exams are aiso weighted differently when the overall
baccalauréat grade is determined. For example, the
French exam will count more for those who have cho-
sen literature as an area of concentration than for
those who have chosen science.

A student’s final baccalauréat score is determined
by taking the average of the scores for all of the exams
after applying the appropriate weights. The grading
scale runs from 0-20, with a 20 being a near perfect
score. A total score of 10 or above is considered pass-
ing, and only students who pass may receive 2 bac-
calauréar diploma.

The baccalauréat process has evolved consider-
ably as a result of the government's desire to make it
accessible to a larger, more diverse population,
Although passing the baccalauréat stll earns stu-
dents the right to enter higher education and remains
a requirement for university entrance, the most pres-
ugious and seicctive universitics (grandes écoles) and
the more popular divisions in other universities
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(medicine. dentistry, and some science departments)
require passage of another exam, the concours. Thus
normally requires one or rwo addirional vears of
intense preparation after the baccalaureat. Admis
sion 10 grandes écoles is competitive. and even a
strong performance on the concours may not ensure
admittance. Over 30 percent of 19- to 21-vear-oids
attend universities, grandes écoles. or classes prepar-
ing them to enter grandes écoles.

How Is THE BACCALAUREAT EXAM
DEVELOPED AND (GRADED?

Although some administrative authority is given to
the 28 academies, the Ministry of National Education
plays the dominant role in developing and adminis-
tering the baccalauréat. The Ministry determines the
TOpIics to be covered in each vear's examinations as
well as the dates and administrative procedures for the
tests.

For purposes of developing the baccalauréat
exams, the academies are grouped into four clusters,
cach of which develops its own set of exams. Each
cluster is headed by a recteur (chief administrative
officer) who appoints iycée and university subject spe-
cialists to serve on committees charged with devel-
oping the exam questions, all of which must adhere
to Ministry guidelines and grading criteria. The com-
miftees are assisted by specialists from inspectorates,
local arms of the Ministry that oversee the examina-
tion process for each cluster of academies. The inspec-
torates ensure that the Ministry rerains final authority

‘over the standards being upheld by the baccalauréar
examinations.

Baccalauréat exams are graded regionally by teams
of teachers organized by each cluster.

REPRINTED IV THIS REPORT

What College-Bound Students Abroad Are Expect-
ed To Know About Biology contains the entire 1992
baccalauréar exam in biology for Track C from the
cluster inciuding the academies of Paris, Amiens,
Creteil, Lille, Rouen, and Versailles. The is three
hours long, and students are asked to choose one of
TWO sections to work on for the entire period. Reprint-
cd here are one of the rtwo sections from that exam
and sampie answers for all of the questions in that sec-
tion. (Please note, these are not acrual student
answers from the exam, but rather those prepared by
the Editions Nathan Publishing Company, which
reprinted the materials and sold them as part of
a study guide for students.)

In 1992, 51 percent of the age cohort received an
academic or vocational baccalauréat diploma. Fortv-
three percent of the cohort tried for an academic bac-
calauréat, and 36 percent earned one.

Forty-four percent of baccalauréat candidates
were in tracks that required a biology exam, and 20
percent were in the track that required this particular
biology exam. Eighty-five percént of students taking
this exam received their baccalauréat dipiomas.

SPRING 1994
57

e e e ——————




1992 Baccalauréat Exam in Biology
(Track ©C)

from Paris, Amiens,
Creteil, Lille, Rouen,
Versailles

Time allotted: 3 bours
Students choose eitber Section [ or I

SECTION |

PART A: Organized Recall of
Knowiedge (10 points total)

Measurements taken from 2 cell culture during the
interphase preceding mitosis have revealed the fol-
lowing:

—a doubling of the quantity of DNA in the nucleus:
and

~-an increase in the weight of cytoplasmic pro-
teins.

Using carefully selected, concise and clearly anno-

tated diagrams, illustrate the rwo processes invoived

in preparing for mitosis. Limit your answer to the

sages that ke place in the nucieus. Without detail-

ing the mechanism of protein synthesis, explain how

these rwo processes prepare the cells for preserving:
~- their genetic informarion; and

— their protein mass from one generation to the
next.

PART B: interpretation of
Documents (10 points total)

Effect of two hormones on their target cells.
We want to study the action of 2 hormone, insulin,
on fat cells (Document 1) and the action of a gastric
hormone, bombazine, on pancreatic acinar cells,
which secrete pancreatic juices (Document 2).
1

Document
Experiment A
Fat cells from a rat are placed in a culture medium
conuining glucose marked with radicactive “C. The
radioactivity of the CO, produced by the fat cells as a
function of the concentration of insulin added to the
culture medium is measured. (See Graph 1)
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Graph 1
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Experiment B

Insulin marked with a radioactive amino acid is
injected intravenousty in a mouse; we observe that the
plasma membranes of the fat cells are radioactive.

_ Grapb 2
Secretion of digestive
enzymes as 2 % of the
aEximm
%
A
Concentrarion of
bombazine in
aMH
(logarithmic
scaie)
Document 2
Experiment C

Pagcreatic acinar cells are placed in a culture medi-
um. The rate of secretion of digestive enzymes
released by the cells in the medium is measured as a
function of the concentration of bombazine added to
the culture medium.

Graph 2 illustrates the resuits obuained.

Experiment D

In the presence of bombazine in a culture medium,
an increase in the concentration of Ca* is observed in
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i¢ but depends on student achievement and electve
course difficulty duning the first vear. Some students
leave school at the end of the first vear to enter the
wolk force or begin apprenticeships; and, as men-
tioned carlier. others repeat the grade. In 1992, 80 per-
cent of Jycée students moved from the first to the sec-
ond vear,

At the end of the first year. students must choose
the focus of their studies during their final two vears
of lycée and. consequently, decide which of the three
types of baccalauréat diploma they will seek.

To earn their “general” or academic baccalauréat,
there are cighr subject area tracks (usually referred 1o
by their corresponding letter assignments) in which
students can focus: (A1) literature and mathemarics;
(A2) literature and languages: (A3) literarure and art;
(B) economics and social sciences: (C) mathematics,
physics and chemistry; (D) biology, mathematics,
physics and chemistry; (D') agriculture; and (E) math-
cmatcs and technology. The “C” track is regarded as
the most demanding.

Beginning in 1995, the organization of the three
types of baccalauréat exams will change due to 1993
{ycée reforms. The general (academic) baccalauréat
will be reduced to 3 main tracks, referred to by their
initials: L (literary, consolidating the former “A”
tracks); § (scientific. including the former “C,” “D." and
“E" tracks); and ES (economic and social sciences, the
former “B” track).

THE BACCALAUREAT EXAM

At the end of the third and final (terminale) vear of
lycée, students ke the baccalauréat exams in the
subject areas required by their particular tracks. (The
exception is French, which all students take at the end
of vear two.) The exams consist of both written and
oral sections. with the written tests lasting up to four
days and the total testing time averaging up to 25
hours. Students are tested in certain core subjects
cven if not directly relared to their area of focus. While
students in all racks take the same exam in French lit-
crature, in almost all other subjects students take
exams that differ by track. The scores from these
exams are also weighted differently when the overall
baccalauréat grade is determined. For example, the
French exam will count more for those who have cho-
sen literarure as an area of concentration than for
those who have chosen science.

A student’s final baccalauréat score is determined
by taking the average of the scores for all of the exams
after applying the appropriate weights. The grading
scale runs from 0-20, with a 20 being a near perfect
score. A total score of 10 or above is considered pass-
ing, and only students who pass may receive a bac-
calauréat diploma.

The baccalauréat process has evolved consider-
ably as a result of the government’s desise to make it
accessible 10 a larger, more diverse population.
Although passing the baccalauréat siill earns stu-
dents the right to enter higher education and remains
4 requirement for university entrance, the most pres-
tigious and selective universities (grandes écoles) and
the more popular divisions in other universities
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(medicine. dentistry, and some science departments)
require passage of another exam, the concours. This
normally requires one or two additional vears of
intense preparation after the baccalauréar. Admus-
sion to grandes écoles is competitive. and even 2
strong performance on the concours may not ensure
admittance. Over 30 percent of 19- 10 21-vear-olds
attend universities, grandes écoles. or classes prepar.
ing them to enter grandes écoles.

How Is THE BACCALAUREAT ExAMm
DEVELOPED AND GRADED?

Although some administrative authority is given to
the 28 academies, the Ministry of National Education
plays the dominant roie in deveioping and adminis-
tering the baccalauréat. The Ministry determines the
topics to be covered in each vear's examinations as
well as the dates and administrative procedures for the
tests.

For purposes of developing the baccalauréar
exams, the academies are grouped into four clusters,
cach of which develops its own set of exams. Each
cluster is headed by a recteur (chief administrative
officer) who appoints iycée and university subject spe-
cialists to serve on committees charged with devel-
oping the exam questions, all of which must adhere
to Ministry guidelines and grading criteria. The com-
mittees are assisted by specialists from inspectorates,
local arms of the Ministry that oversee the examina-
tion process for each cluster of academies. The inspec-
torates ensure that the Ministry retains final authority
over the standards being upheld by the baccalauréat
examinations.

Baccalauréat exams are graded regionally by teams
of teachers organized by each cluster.

REPRINTED [N THIS REPORT

What College-Bound Students Abroad Are Expect-
ed 1o Know About Biology contains the entire 1992
baccalauréat cxam in biology for Track C from the
cluster including the academies of Paris, Amiens,
Creteil, Lille, Rouen, and Versailles. The is three
hours long, and students are asked to choose one of
TWO0 SeCtions to work on for the entire period. Reprint-
ed here are one of the two sections from that exam
and sampie answers for all of the questions in that sec-
tion. (Please note, these are not acrual student
answers from the exam., burt rather those prepared by
the Editions Nathan Publishing Company, which
reprinted the exam materials and sold them as part of
a study guide for students.)

In 1992, 51 percent of the age cohort received an
academic or vocational baccalauréat diploma. Forty-
three percent of the cohort tried for an academic bac-
calauréat, and 36 percent earned one.

Forty-four percent of baccalauréat candidates
were in tracks that required a biology exam. and 20
percent were in the track that required this particular
biology esam. Eighty-five percent of students taking
this exam received their baccalauréat dipiomas.
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1992 Baccalauréat Exam in Biology
(Track C)

Jfrom Paris, Amiens,
Creteil, Lille, Rouen,
Versailles

Time allotted: 3 bours
Students cboose eitber Section | or I

SECTION |

PART A: Organized Recall of
Knowledge (10 points total)

Measurements taken from a cell culture during the
interphase preceding mitosis have revealed the fol-
lowing:

—a doubling of the quantity of DNA in the nucieus:
and

—an increase in the weight of cytoplasmic pro-
teins.

Using carefully selected, concise and clearly anno-
tated diagrams, illustrate the two processes invoived
in preparing for mitosis. Limit your answer to the
stages that take place in the nucleus. Without detail-
ing the mechanism of protein synthesis, explain how
thesctwopmcumprcpmtheceﬂsforprescrving:

- their genetic information; and

— their protein mass from one generation to the
next,

PART B: Interpretation of
Documents (10 points total)

Effect of two hormones on their target cells.
We want to study the action of 2 hormone, insulin,
on fat cells (Document 1) and the action of 2 gastric
hormone, bombazine, on pancreatic acinar cells,
which secrete pancreatic juices (Document 2).

Document 1
Experiment A
Fat cells from a rat are placed in 2 cultyre medium
containing glucose marked with radioactive “C. The
radioactivity of the CO, produced by the fat cells as a
function of the concentration of insulin added to the
culture medium is measured. (See Graph 1)
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Experiment B

Insulin marked with a2 radioactive amino acid is
injected intravenously in a mouse; we observe that the
plasma membranes of the fat cells are radioactive.

Graph 2
Secretion of digestive
emzynxs as a % of the
maxirmn
%
'\
Concentrarion of
bombazine in
aMH
(logarithrnic
x3ie)
Document 2
Experiment C

Pancreatic acinar ceils are placed in a culture medi-
um. The rate of secretion of digestive enzymes
released by the cells in the medium is measured as a
function of the concentration of bombazine added to
the culture medium.

Graph 2 illustrates the results obtained.

Experiment D
In the presence of bombazine in a culture medium,

an increase in the concentration of Ca* is observed in
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the cytopiasm of the cells in the cuiture.

Experiment E

In the absence of bombazine in this culrure medi-
um, a release of digestive enzymes by exocytosis is
observed when Ca* is injected into the cytopiasm of
an acinar cell. (See Mlustration 1)

Mustration ]

toward the pancreanic ducr

Diagram of an acinar cell in the pancreas observed
under an ¢lectronic microscope
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Question
1. Based on arguments drawn from Documents 1

and 2 show: (2 points each)

a. the effects of insulin on fat cells and the effects
of bombazine on acinar ceils; and

b. thar these cells are target cells responding to a
hormone message that you will define. (Your
answer should inciude an explanation of what
a hormone message is.)

Triggering the secretion of insulin.
Insulin is synthesized by the pancreas. Under nor-
mal physiological conditions. insulin secretion
increases when the concentration of giucose in the
blood rises.

Document 3

Experiment F :

An isler of Langerhans isolated by microdissection
is preserved under conditions ensuring that it will
retain its physioiogical integrity. The penetration of
calcium into the 8 cells of an islet of Langerhans is mea-
sured at 5-minute intervals (Graph 3a), and the secre-
ton of insulin by the same ceils is measured every
minute (Graph 3b), as a function of the concentration
of extraceliular glucose,

Experiment G

The injection of Ca** in the cytoplasm of the 8 cells
of the islets of Langerhans stimulates exocytosis of
insulin, even in the absence of glucose.

Question
2. Whar information can you derive from a side-by-
side comparison of all the data provided in Doc-
ument 3 on triggering the secretion of insulin?
(I point)

Document 4

It has been shown that the membrane of the 8 cells
contains calcium ducts that are dependent on the
transmembrane voitige; when these open, caicium
penetrates the cell.

The difference in the ransmembrane potential of 8
cells is measured as 2 function of the concentration of
extracellular giucose. (See Table 1)

Grapb 3a
Penereion of Cad+
(pmol / isket 5 min)

1 S

10 25
Gilucose (in mM.})

0 3

Grapb 3b
Secretion of nsulin
(pg/ s nem)

400—

10 25
- Glucose (in mM.H)

0 3
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Questions
3. What new information does Document 4 pro-
vide? (2 points)

4. Use all your answers from Part B to draw a func-
tional diagram showing the chronology of events
leading to exocytosis of insulin. (3 points)

Answer for Section I,
Part A

Doubling the Quantity of DNA

Deoxyribonucieic acid is 2 double-helix molecule:
each of its two strands is a chain of nucleotides, units
consisting of a phosphoric acid and a C5 sugar, to
which an organic base is linked. The two strands are
linked by the bases. There are four pairs of compie-
mentary species of bases. The pairs formed are A-T
(adenine-thymine) and G-C (guanine-cytosine). This
moiecule is capabie of reproducing itself, as shown in
the diagram below, in which the DNA is represented
only by its base sequences.

::aorcrcc}m

It is apparent that the two separated strands serve as
a pattern and that the new bases are positioned across
from a complementary base (semi-conservative repli-
cation). One moilecule produces rwo. Several enzymes
act as caralysts in this DNA svnthesis.

The base sequence of the initial molecule is pre-
served in the two daughter molecules, which are repli-
cas of the initial molecule. This continuity is assured
because the bases are complementary. Because the
sequence of the bases determines the genetic code, the
daughter molecules inherit the information contained
in the parent molecule.

increase in Protein Mass

1. Location in the cell -
The linking of amino acids to build a protein occurs
in the cytoplasm. The sequence of the amino acids is
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determined by a gene, thar is, a2 segment of 2 DNA
moiecuie. However, the DNA does not leave the nucle-
us. All protein synthesis starts with copying the DNA
code in the nucieus, or transcription.

2. Transcription: DNA = mRNA

RNA is a singie-stranded nucieic acid with the same
bases as DNA except for U, uracil, which replaces T.

After 2 DNA molecule opens, one of its two strands
serves as a pattern for building an RNA molecule.

The location of each new base is determined by the
complementarity of A-U G-C; therefore the code is pre-
served. Enzymes are involved in the transcription pro-
cess.

This RNA is called messenger RNA, because it is
exported into the cyroplasm, where it will represent
the genetic code and guide the synthesis of 2 protein.

Preparation for Mitosis

1. Information

DNA is the main component of chromosomes. Its
replication corresponds to the formation of double
chromosomes formed by two chromatids. At the very
beginning of mitosis, chromosomes have two chro-
matids, since replication occurs during interphase.
The two chromatids of 2 chromosome contain the
same genetic information. At the end of mitosis, they
are distributed into the two daughter cells,

2. Protein mass

Protein synthesis enables the cell thar is going to
divide to have enough marerial for two cells. Each
daughter cell quickly increases its protein mass, start-
ing with the transcription of DNA into messenger RNA
in its nucleus.

Conclusion

The interphase nucleus is active and prepares a cell
for its next mitosis. The DNA is replicated in it. The
transcription of DNA into messenger RNA triggers pro-
tein synthesis, which occurs in the cytoplasm. This
ensures stability in structure and function from one
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Answers for Section I,
Part B

1. a

W Action of insulin on fat cells

Experiment A: By analyzing the graph. it is appar-
ent that the insulin causes the fat cells 1o use the
marked glucose for respiration (production of CO,)
and for synthesizing lipids (lipogenesis).

Conclusion: Therefore, a hormone changes the
function of a targer cell.

8 Action of bombazine on pancreatic acinar
cells

Experiment C: By analyzing the documeant, it is
apparent that. like in A, the bombazine stimulates the
pancrearic cell and causes it to secrete its enzymes.

Same conciusion as in A: The hormone alters the
function of a cell.

Experiment D: The presence of bombazine
allows Ca** to penetrate the target cell.

Experiment E: This experiment shows that the
penetration of Ca* causes enzymes to be released by
€XOCYtosis,

Conclusion: Hormone = penetration of Ca** ~
ml;nsc of enzymes by exocytosis.

Experiment B: The mariked insulin has artached to
the plasma membranes of the fat cells. Therefore, it
has a special affinity for the membrane of the target
cells, which denotes the presence of membrane
receptors.

Conclusion: The target cells are characterized by
their membrane receptors, which are capable of fix-
ing the specific hormone corresponding to them.

B Definition of the hormone message: this infor-
mation is provided by the hormone molecule to the
trget cell: the message is carried throughout the body
in the bloodstream and will be used only by compe-
tent cells having receptors to which the hormone will
atrach, '

It is the association of hormone and receptor that
will trigger changes in the membrane or cyroplasm
needed for the target cell response.

2,

Experiment Fr

8 The presence of glucose stimulates the penetra-
tion of Ca* into the B cells (Graph 3a).
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AT

B The secretion of insulin increases with the con-
centration of glucose (Graph 3b).

Experiment G: The release of insulin is stimulated
by the penetration of Ca* alone..

Conclusion: The increase in glycemia triggers the
release of insulin by causing the caicium ions to pen-
errate the 8 cell.

This diagram is therefore similar to that of question
1.

hyperglycemia = penetration of Ca** = secretion
of insulin (by exocytosis)

3. Interpretation of Document 4: By measuring the
potential difference as a function of the concentration
of exuracelluiar giucose, the following is apparent:

M an increase in the glucose concentration causes
depolarization, which is initially constant until it
reaches a certain threshoid;

@ from the concentration threshoid, or from 7 to
10 mMI" inclusive, depolarization becomes rirythmic;
and

B beyond that threshold. the voltage-dependent
calcium ducts begin 1o open.

Conclusion: The Ca* ducts open after partial depo-
larization of the membrane, which is refated to hyper-
glycemia

hypergtycemia
y

partial depolarization of
the membrane

Y

opening of voitage-
dependent Ca# ducts

'

penetration of Caa

'

exocytosis of insulin
vesicles

!
Y

increase of insulinemia

'

decline in glycemia

B cell
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A PROFILE OF THE
(GERMAN EDUCATION SYSTEM

N GERMANY, as in the United States. local conrrol

of education is an important tradition. Schooling is
primarily the responsibilitv of each of the 16 German
states. or Ldnder, with the national government play-
ing a coordinating role. There is, however. a certain
degree of uniformity across the Ldnder: with common
policies achieved by consensus in the Standing Com-
mittee of the Ministers of Education (Kultusminis-
terkonferenz), a bodv composed of the education
ministers from each of the Ldnder.

Compuisory schooling usually lasts nine or 10 vears
in Germany, beginning at age six. Children attend
grundscbule, or primarv school. for four vears (six
vears in two Ldnder), after which thev move into one
of three secondary tracks: (1) the bauptschule, the
most basic level, lasting through the ninth vear of
schooling and preparing students to enter empioy-
ment and receive additional training; (2) the
realschule, a more advanced level thar extends
through the 10th vear of schooling and prepares stu-
dents primarilv for middle-level. nonprofessional
careers (while also allowing access to upper sec-
ondary education and university entrance); and (3)
the gymnasium, the most academicaily rigorous sec-
ondary school path aimed at those students interest-
ed in artending a university. In grades 5-10 of the gym-
nasium. students take compuisory classes in a wide
range of subjects. (In some Ldnder. students attend
comprehensive schoois from grades 5-10. rather
than this three-ticred system.) At the end of the
10th grade, students may qualify for the
upper-level gymnasium, the gym-
nasiale oberstufe, covering grades
11-13. Additionally, a substantial
number of students after grade 10
of the gymnasium continue
their education until age 18 by
combining academic work
with full- or part-time on-
the-job apprenticeships.

Usually, students in
Germany are tracked
or grouped by ability
after the fourth vear
of schooling (age
10). Exactly which
secondary school
path students
take is deter-
mined by their
performance in
the gruna.
schule. Recom-
mendations are
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. made by teachers (and other school personnel). and

final decisions are made in consultation with parents.
who ultimarely decide. In 199091, approximarelv 33
percent of German students were in hauptschule, 28
percent in realschule, 31 percent in gymnasium, and
8 percent in comprehensive schools.

Grade-level retention does occur in secondary
schools. but students in the reaischuie and gymnasi-
um are not allowed to be heid back more than rwice.
If such a situation arises, the student is transferred to
a track below (i.c., from gymnasium 1o reaischule or
from reaischule 1o bauptschule). ACcess to an upper-
track school from one beiow is possible, but not very
common. The most common upward move is when
students who have completed the reaischuie move
into the upper level gymnasium o prepare for uni-
versity study. The transfer figures vary berween Ldin-
der from 2 percent to0 16 percent of students.

STANDARDS FOR UNIVERSITY
ENTRANCE: THE ABITUR

While there is no single set of national standards in
Germany, there is a process for college qualification
and an earned certificate called the Abitur whose

structure
and




ul

characrenistics are quite consistent across the Lander

During the 11th through 13th vears of gymnasium
{ the upper level), students receive compuisory
INSruction in core subject areas with elective course
opuonsavailable as well. Each subject is taught at both
a basic and an advanced level, the latter involving
more rigorous content and more tume for instruction.
Students begin the process of working toward the
Abitur at the beginning of the 12th year. Over those
NExt two years, students must take a total of 28 cours-
es, 22 at the basic level and six at the advanced level.
Students must also choose four subjects in which they
will eventually take the Abitur exam. At least one sub-
ject must be chosen from each of the following three
fieids of knowledge: (1) language, literature, and the
arts; (2) social sciences; and (3) mathematics, sci-
ences, and technology. At least two of the subjects
chosen must be taken at the advanced course level.

Students usually take the Abitur exam at the end of
their final gymnasium year. Three exams are written,
and the fourth is oral. Exams in some subjects. such
as art and music, may invoive performance demon-
strations. When 2 discrepancy exists berween a stu-
dent’s course grades and exam scores, additional oral
€xams can be given,

The Abitur certificate is awarded based on a com-
bination of students’ grades over their final two vears
of coursework and their scores on the exams. Out of
840 roual possible points, 540 are reflective of course-
work (330 from the 22 basic courses, 210 from the six
advanced), 300 of the exams. A total score of 280 is
considered passing.

In 1991, 37 percent of the age cohort took the
Abitur More than 95 percent of these candidates
passed. Typically, 85 percent of those who pass enroll
in a university within two years (the remaining 15 per-
cent are expected to enroll within a few more vears).

Atonc time, passing the Abstur was enough to guar-
antce everyone a place in a university studying the
subjects of his or her choice. Due in part to an increas-
ing aumber of gymnasia, however, the number of stu-
dents gaining an Abitur in Germany has increased
beyond the capaciry of the university system (from
1960 to 1986 the figure grew from 57,000 to 300.000).
A passing mark on the Abitur still is required for uni-
versity enuance, but it no longer guarantees students
a choice of disciplines. Scores on the Abitur are now
very important, and entrance into the more popular
disciplines, such as medicine, is restricted by quota
and often requires additional testing and interviews.
In many cases, lengthy waiting lists exist.

How Is THE ABITUR EXAM
DEVELOPED AND (GRADED?

The specific content of the Abitur exams and the
syllabi for the courses leading up to the exams are
determined by each individual Land, The education
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ministries in each of the Ldnder are responsibie for
defining the course content for each subject. But thev
must remain within a set of guidelines developed at
the national level by the Kuitusministerkonferen=,
which determines issues such as eligibility to receive
the Abitur and the number and distribution of sub-
jects in which students must be examined. Though
curricular differences exist across Ldnder. the nation-
al guidelines effectively maintain a high degree of uni-
formity.

In a great majority of Ldnder, teachers are respon-
sible for developing the Abitur exams thar will be
given to their students. It is an accepted, indeed wel-
comed, responsibility of the job. At the beginning of
each school year. teachers create a list of possibie
c€xam questions relating to their particular subjects
and send them together as a school to the state edu-
cation ministry (or to a regional “school inspectorate”
inthe larger Ldnder). Each question is evaluated based
onavariety of criteria and either approved or returned
to the teacher for improvement.

Teachers give the exams to their students, and they
are aiso responsibie for grading them in most Lénder:
In fact, part of their preservice training deals with cre-
ating and grading Abstur cxams. Most Linder have a
system in place for crosschecking teacher grading,
but the system clearty requires a significant amount of
trust to be vested in teachers.

In at least six Ldnder. the Abitur exams are created
and graded at the state ministry ievel. Students in each
of these Ldnderake the exact same in each sub-

ject. The reproduced in this volume is from -

Baden-Wiirttemberg, one of these six Linder

REPRINTED IN THIS REPORT

What College-Bound Students Abroad Are Expect-
ed To Know About Biology contains the entire 1992
Advanced level Abitur in Biology from Baden-Wiirt-
temberg. Fifteen percent of Abftur candidates in
Baden-Wiircemburg rook this biology exam in 1992,
and aproximately 96 percent passed. The exam is four
and one-half hours long and consists of six sections.

‘We have reprinted two of those sections here, along -

with sampie answers for most questions in those sec-
tions. (The symboi @ next to 2 question indicates that
a sample answer for that question is provided at the
end of the questions section. As is the case with the
baccalauréat, these are answers prepared by a pub-
lishing company thar reprinted the cxam materials
and sold them to students as a study guide.)

Remember, Abitur candidates take four exams, and
at Jeast rtwo of the four must be at the advanced level.
In addition, to ensure that ail students reach profi-
ciency in a broad range of subjects, one of the four
cxams must be taken in each of the following threc
fields of knowledge: (1) language, literature, and the
arts; (2) social sciences: (3) mathematics, sciences,
and technology.
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1992 Abitur Exam in Biology

Jrom Baden-
Wiirttemberg

PART II: IiImmunobiology

Lyme disease (Borreliosis) is caused by a bacterial
infection. The pathogenic organism (Borrelia
burgdorfery) is transmitted by blood-sucking ticks.
The following illustration shows the antibody con-
centration in the blood of a person after a first infec-
tion by Borrelia burgdorfer:.

! CODCARIIAnon

[lustration 1: Time progression of the antibody
concentration after a first infection

1. Describe, with respect to the curve in Dlustration
1, the deveiopment of antibodies after an infecrion.

2. a. Describe the course of an immune reaction of
another person (Person B) after a second infec-
tion and compare to that of Person A. @

b. Redraw [lustration 1 on your answer sheet, and
draw the curve for the antibody concentration to
be expected for Person B. ©

3. How could the antibody concentration in a
padient’s biood be determined? Describe a possible
method. @

4. Make a schematic drawing of the structure of an
antibody. Label the various parts. €

5. Another disease transmitted by ticks is earty-sum-
mer meningoencephalitis (ESME). The cause is a
virus. Active and passive immunization is possible
against this disease. -

Explain the difference berween active and passive
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immunization. In which case is the former used? In
which case is the latter used? @)

6. A severe case of Borreliosis can lead to nerve cell
damage because of loss of myelin (demyeliniza-
tion).

a. Draw and label a motor nerve cell. (Size approx-
imarely one-half page)

b. Expiain which possibie neurophysiological con-
sequences may result from the demyelinization
of a motor nerve cell. State vour reasons.

ParT Ill: GeEnETICS

Hereditary deafness can be caused either by anoma-
lies in the inner ear (Family A) or by the degeneration
of the auditory nerve (Family B). Deaf peopie have inti-
mate social contacts among themseives and frequent-
ly marry. lustration 1 shows the family trees of two
families in which types of deafness appear.

1. a. Decide whether this handicap in Familv A and
Family B is dominant or recessive, and whether
it will be inherited autosomally or gonosomally.
Explain with the aid of [iustration 1. Give the
genorypes of persons 1 through 6.

b. Explain why person T and 8 are phenotypically
healthy. Give their genotypes.

Questions 2-3
For about 20 vears it has been possible, through
amniocentesis (aspiration of amniotic fluid), to deter-
mine cermain inherited ailments in the embryo. To do
this, jt is necessary to construct a karvogram.
2. 2. Whar does a karyogram represent and what infor-
mation can it give? @
b. Why can’t the deafmess be diagnosed even with
a karyogram? ®
3. What inherited human ailments ¢an be recognized

with the help of a karvogram? Give three exampies
and state the corresponding changes in the karyo-

gram. §)

Questions 4-5
In 1908 HARDY and WEINBERG, independently of

one another, formulated an important law of popula-

tion genetics.

4. a. Explain what is meant by “population” in popu-
lauon genetics. ©
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b. Formulate the HARDY-WEINBERG law and
explain what it states. Under what conditions is
the HARDY-WEINBERG law valid? ©

5. A certain recessive hereditary trait appears in 16%

of a population. How high is the percentage share
of the carners of the recessive allele? @

Mlustration |: Family Ty Family Tree
ty Tree Family A
: . : Family Tree
i ; Family B
[ m~ e — —
1 o 1] ! : — "\ A
10020 0 0 =mo-AmAA~A T—20—
- O
| ; —2 Y s0——04
| : | H ‘ — ‘,"
5@ B C c C @ —- =
39 —
=™ H H
. O healthy 72 80
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Sample Answers for the 1992
Abitur Examination in Biology

PART II: Immunobiology

1. In a bacterial infection, it is possible for either
exotoxins produced by non-invasive bacteria or the
bacteria themselves to enter the body. In either case.
the immune response is activated by antibodies. In the
first case, the immune system neutralizes the toxins
produced by the bacteria with the help of antibodies.
In the second case, the antibodies are aimed against
the bacteria’s surface molecules. The anti-phagocyric
properties of the bacterial membrane are neutralized
by the antibodies.

The increase of the relative antibody concentration
and the consequent drop in the curve may be
explained as follows:

Week 1. After the infection, the number of anti-
bodies is still normal. During this time the bacteria
multiply (incubation phase). The recognition phase is
in progress. The antigens encounter several T-lym-
phocytes, which are thereby activated and stimulated
1o divide. In this phase more Thelper cells are pro-
duced. These, in turn, cause the division of afore-
mentioned B-lymphocytes which can form antibodies
for the same antigen.

Week 2-5: During this time the differentiation phase
takes place. The B-lymphocytes multiply extensively
and are differentiated largely into plasma cells. Some
of these become memory cells. The number of anti-
bodies has now reached a maximum. Now begins the
antigen-antibody reaction: the effector phase takes
place.

From Week 5: The switch-off phase has begun. If no
more antigen is present. no more antibodies are pro-
duced. The cessation of antibody production is effect-
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ed by the Tsuppressor cells. The reaction between
antigens and antibodies causes the numbers of both
to diminish.

2. a. After a second infection, the course of the
immune reaction will be considerably faster in Person
B than in Person A. The reason for this is that in Per-
son B memory cells are still present from a similar, but
earlier, infection. These are present for vears (perhaps
even for a lifetime) against a specific infection. If. dur-
ing the course of a second infection, antibodies meet
similar antigens, they are thereby activated and mul-
tply quickly.

b.
- Deiaive
MDOay
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- y '."w_ -
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imlecoon

Ambody CORONTRON M e Blood of A and B

3. To a defined volume of a patient’s blood serum,
an increasing amount of antigen is added. The result
is an antigen-antibody reaction and. thus. a precipita-
tion reaction. At verv low levels of antibody mass. the
test tubes remain in a refrigerator for a few davs in
order 10 obtain maximal precipitation. The precipi-
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tates are then centrifuged off. Next. 2 method of quan-
tative determinaton is used. Since anribodies are
proteins they could. for exampie. be hydrolyvtically
split. The products of hydrolysis (amino acids) can be
made to react with ninhydrin. The tinted liquid is
examined photometrically. Similarty, this is done with
a known amount of antigen as a reference substance.

4. The sketch should show the following structures:
the constant and variabie regions. the heavv and light
chains. the point of contact of the antigens. and pos-
sibly the disulfide bridges.

5. Active immunijzation: Active immunization is
based on the realization that human beings (as is the
casc among the higher vertebrates) who have recov-
ered from certain illnesses are immune 1o them. Active
immunization ensues through appropriate immuniz-
ing substances which are characrerized by the fact
that the infectious agent, while retaining fuily its anti-
gen structure, has been so modified that it is no longer
capable of causing the corresponding disease. This
may be done by using minimal doses of a preparation
of the infectious agent or by modifving such a prepa-
ration chemically, by killing the pathogens, or by using
living but weakened pathogens. Then the body has an
immune reaction. forming antibodies. Since memory
cells are formed at the same time, an active immu-
Nizaton acts preventively for a long time (often for
vears). This method is used when a certain iliness has
not ver been contracted (preventive immunization).

Passive immunization: Specific antibodies which
are rargeted at antigens which cause cerrain infectious
diseases are administered. In contrast to active immu-
nization, passive immunization is used only when con-
tact with the antigen in question has aiready occurred
(i.e., there is a high probability of its presence). By
means of the administered antibodies. the organism is
aided in its defense until enough of its own antibod-
ies have been created. The antibodies themselves
were obtained through actively immunizing a mam-
mal (i.e.. horse, cartle. sheep). Passive immunizations
are effective for a few weeks only.

Part lil: GensTics

2. a Ina karyogram the chromosomes of the meta-
phase stage are arranged according to their size
and the position of the centromere. From a
karvogram one obtains indications as to sex. as
well as to those inherited ailments that have
their cause in chromosome or genome muta-

tions.
b. In the case of deafness it is 2 matrer of a gene
mutation (point mutation). These types of
murtation cannot be determined with the aid of

a karyogram.
3. The following hereditary diseases could be rec-
ognized by means of a karyogram:
DOWNS svndrome: 2n + (Trisomy 21)
TURNER syndrome: X0
KLINEFELTER syndrome: XXY

4. a. A population means the totality of the individ-
uals of a type of organism within a certain space

SPRING 1994

and which. over several generations. 1s genen-
cally connected. Therefore it encompasses
same-species individuals of a region whno mav
pair without restrictions.

b. The HARDY-WEINBERG law states that i a so-
called ideal population the relative frequency
with which certain alleies are present in the
gene pool remains unchanged over the gener-
auons. The allele frequencies can be calculat-
ed over as many generations as one likes. The
prerequisite for these observations is an ideal
population. In such a population. individuals
pair at random. The individual genotypes are
suited equally well to a constant environment
and neither mutations nor selections appear. A
genetic balance berween the individual geno-
types comesabout. uninfluenced by how many
individual alleles there were originally. If in
such an ideal population a dominant aliele A
with 2 frequency p and corresponding reces-
sive allele a with a frequency q appears. then.
according to the law of population genetic baj-
ance. the individual genorypes AA. Aa and aa
appear in the following relative frequency:

(p+Q'=p’+2pq+g
or expressed differenty since p+ q = 1:
(p + (1-p))* = p* + 2p(1-p) + (1-p)*
5. There is the recessive allele: a and thus
i1-a=qg’
Let the dominant aliele be A and thus A - A = p*
From the given pieces one obtains:
q'=0.16and q= 0.4
Since p + q = 1, one obtains p = 0.6
Heterozygous carriers of a:
2pq=2-04-06=048
For the carriers of the recessive gene one then
obuins:

0.16 homozygote + 0.48 heterozvgote= 0.64

Result: 64% of this population carry the recessive
gene.,
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How DO THESE COUNTRIES COMPARE?

ERHAPS THE most striking finding from our
research has nothing to do with which
country’s exams are hardest. but rather with
how many voungsters take them.

Every country but the United States man-
ages 10 bring a significant number of students up to
the level of performance demanded by the exams in
this volume. As illustrared in the accompanying graph.
approximately one-third to one-half of the age cohort
in England and Wales, France. Germany, and Japan
take advanced subjecr-specific exams like the ones
shown in this volume (though not necessarily in biol-
0gy). In sharp contrast, only = percent of U.S. 18-vear-
olds take one or more AP exams.

Some like to downplay the high standards reached
by students in other countries by labeling those sys-
tems as elitist. But this claim is difficult to justify in
light of the numbers. As the graph shows. from one-
quarter 10 over one-third of the age cohort in every
country but the United States is abie to meet the high
stndards reflected in these exams. Oniv the AP is
reached by an elite number. (It is important to note,
however, that the AP exams are offered in fewer than
haif of the high schools in the United States and-—
unlike the other examinations in this book——they are
not required for university entrance.)

How do these countries prepare so many students
1o take these exams? Is there anything we in the Unit-
ed States can iearn from these countries? Indeed. there
arc some basic ingredients in their education systems
that differ from practices in the United States and that
warrant further discussion.

INATIONAL COORDINATION OF
CURRICULA, ASSESSMENTS, AND
INCENTIVES :

demanding set of exams. Furthermore, their
course of study in secondary school is strongiy
tied to these exams. This reality serves as a pow-
erful incentive for students to work hard and |
take school seriously. It also gives them, their
parents. and their teachers something tangi-

ble to aim for.

In the United States, by contrast, a high
school diploma is normally conferred based on
taking a certain number of courses, not on
reaching a particular standard of achievement.
Although a few states, including New York and

California, administer voluntary exams that may
influence university admission and are tied to the
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In each country except the United States, col
lege-bound students know that if they want to
study in 2 university they will have to pass a

curriculum covered in high school. there are no exams

that all students nationwide must pass in order to be
cligible for university study. Admission standards vary
from institution to institution to the extent that some
open-enroliment colleges and universities permit
aimost any student to attend. Unless students are
among the few who pian on applving to highly selec.
tive institutions, there are no external incentives
encouraging them to work hard and do well in diffi-
cult courses. This is markedly different from the incen-
tives their European and Japanese counterparts face.

Central to each of these successful foreign systems
is a clear relationship between the curricula and the
cxams. If schools are to prepare students to do well
on a set of high-stakes exams, these exams must test
what is covered in the curriculum. This is also essen-
tial to a meaningful incentive system for students. Stu-
dents who see a link berween what they are learning
each day in school and the exams they will evenrual-
ly need to take are likely to be motivated to concen-
trate on their schoolwork.

Three of the four foreign countries exam-
ined in this volume--England and
Wales, France, and Japan— o

have national curricula ;
(developed by the ) /S
national govern- »

- 3

ment) that
describe,
with

_‘#—A____
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varving degrees of specificity, the subject matter that
students should be exposed to during therr ejemen-
tary and secondary vears. In each of these counrtries.
the key assessments tken by students throughour
their educational careers—including the exams fea-
tured in this book—are tied to the curricuium.
Although there is no national curticuium in Ger-

many. and ¢ach Land (Or state) exercises authonty
over education within its boundaries. the link
berween what is taught and what is tested is strong.
In the case of the Abstur. it is the teachers themseives
who are responsibie for coming up with the questions
for the exams in most Ldnder However. in doing so
they are expected to follow guidelines ser at the stare
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Percentages of Age Cohort

Who Take and Pass at Least

One Advanced Subject-

L ¥ 1]

Specific Exam

I % take 43
% pass 43
Z See note 5 below 37
36
32
1
5
4
England and France' Germagy' Jagan’ s’
Wales Baccaiguréat Abitur (191) ivi Advanced
ales’ (1992) Unjversity Placement Exams

Adevel Exams Enerance Exams (1993)
(1992) _ (1990)

! The age cohor for England and Wales, France. and the United States is approximately 18-vears-olds. the age 2t which most students in these countries
comipiete secondary school. For Japan. the age cobort is approxumarety 18- 10 21.veanolds (see Note 5 below), For Germagy, the age cohort s ail 18-to
21-vearoids: the range is due 10 more frequent grade retention and the fact thar the Abitur 1s taken ar the end of whar wowd be 3 13¢h grade m the
other countnes.
? Alevel candidares generally tke three subjecrapecific exams, Approximatety 15 percent of the age cohort earned three or more passes. 6 percent
camed tWo passcs. and 4 percent earned one pass. (Source: Assocared Examining Board)
3 Baccalauréar candidates genenally take subj €XAS in $iX Of MOre subjects, depending on the track chosen. Percentages shown represent
the proportion of the age cohort who tried for and received one of the general (academic) baccalauréats, Overall. 51 percent of the age cobort earmed
either an acadenmuc or vocarional baccalauréar, (Source: Embassy of France)
* Abitur candidates wke four subject-specific exams, at jeast rwo of which must be ar an especially advanced level (Source: Embassy of the Federal
Republic of Germary)
% Since Japanese students must take subject-specific exams in order to applv to universities, and pass these exams in order to gain admission. I:he figures
in this chart represent the number of Japanesc applying to and enrolling i universities in 1990. It is common for umversity applicants who il the
entrance exams to retake them in subsequent years. It is aiso common for some university applicants to detay applving 1o wnwversities for the first ume
for one or more years. For these reasons. the age cohort used for japan inciudes individuals over the age of 18. The reason for the range shown here ts
that approximatety one-quarter of applicancs in 1990 had graduated from high school in eariier vears, but it is not ciear how maay of v.hem_lnd
previousty applied o college, and thus had taken the exams aireadv. The 43 percent figure assumes that al applicants who had gradwated in years prior
1o 1990 had previously applied to universites. The 48 percent figure assumes that no applicanes who had graduated in vears prior to 1990 had
previousty applied. We esumate the actual percentage of first-une applicants in 1990 10 be between 45 percent and 50 percent of the age cobort.
(Source: “The Univepsity Exams in Japan” by Tae Rvu)
¢ (Sources: Advanced Placement Program and U.S. Depanment of Educarion publications)
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and national levels by various governmenral bodies.
This arrangement serves both to mainrain some com-
parability of curricuia and exams across the country
and to ensure that exams of such importance are firm-
lv rooted in the curriculum taught by the teacher. It is
also testimony to the significant trust and responsi-
bility vested in German teachers.

In contrast, the two exams that most commonly
SCTVve as a garewav 10 college in the United States, the
SAT and ACT. are not based on the curriculum students
studv in school. The AP exams are based on AP cur-
ricula. but those courses only last for a limited time.,
usually one year. Also. the courses are not required as
a prerequisite for taking the AP exams.

NATIONAL LEADERSHIP
AND LOCAL ATTONOMY

There are concerns in these foreign countries, as in
the United States. about the extent to which national
leadership with respect to educational standards and
€xams impinges upon local autonomy. Each country
addresses the issue in a different way. But in everv one
of these countries, the national government plays
some role in establishing or coordinating the estab-
lishment of a publicly known. rigorous standard of
achievement. In three countries highlighted in this
book—England and Wales. France, and Germany—
before students can be admitted to universities. they
are required o pass certain exams that ministerial
authorities ensure are pegged to a comparable stan-
dard. Yet nowue of these countries has a single nation-
al test that ail college-bound students must take.

In England and Wales. France. and Germany, stu-
dents in various parts of each countrv take exams thar
different governmental or government-monitored
organizations deveiop according to a national specifi-
cation. Hence, for these countries, the “national”
€xam is actually a set of comparabie exams used by
different regions.

In Japan. each university exercises its autonomy by
deveioping its own set of entrance exams, though the
content of these exams reflects the national curricu-
lum. Japan does have a set of national exams—the
UECE, produced by university facuity on behalf of the
Ministry of Education, Science and Culture~that col-
lege-bound students may take. but oniy a portion of
the universities require students to take these exams,
Only the universities’ individual enwrance exams are
required of all students aspiring to higher education.

NARROWLY DEFINED VERSUS
BROAD-BASED CURRICULA FOR
COLLEGE-BOUND STUDENTS

The caliber of these foreign exams and the corre-
sponding pass rates may lead one to wonder whether
students in these countries are becoming proficient
insome subjects at the expense of others. Are students
who spend their time studying for these biology
exams negiecting other important subject areas?

In England and Wales, France, and Japan. the nation-
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al curricula ensure that all students are exposed to
challenging courses in core subject areas such as lan-
guage/licerature. math. science. and history. In Japan.
the national curricuium applies to students all the way
through high school. In England and Waies and in
France. college-bound students begin to specialize
and narrow their focus upon entering the upper level
of secondary schooling. French students choose
among 38 different baccalauréar tracks. each with its
own set of courses and exams. usually numbering
berween seven and 10. Students in all tracks. howev-
er, take courses and exams in some or all of the core
subjects previously mentioned. In Engiand and Wales.
those studving for their A-levels normallv limit their
studies to three subject areas in which they have cho-
sen to be examined. Universities and departments
within universities have varied criteria on the number
and subjects of exams that must be passed by appli-
cants.

In Germany. all gymnasium students are required
to take certain core courses all the way through sec-
ondary school, including their final two vears as they
study for the Abitur exams. Students eventually
choose four subjects in which to take the exams, bur
they are required to take at least one in each of three
major curricular areas: language, literature, and the
arts; social sciences: and math. science, and technol-
ogy. Course grades as well as the exams are factored
into each student’s final Abitur score.

College-bound students in the United States are not
required to take anv advanced subject-specific
exams. The most common requirement of college-
bound students is that they have obtained 2 minimal
number of course credits~or Carnegie units—
though this is not necessarily a reliable indicator of
their academic performance. Those who take AP
exams may do 5o in any subject in which the exams
are offered. but there are no government or universi-
ty requirernents in terms of subject areas or numbers
of exams to be taken.

WHicH COUNTRY’S EXAMS
ARE THE MOST RIGOROUS?

Comparing exams at this leve] is not an easy task.
As part of a separate project being undertaken by the
National Center for Improving Science Education, an
international team of experts has been assembied to
make comparisons of these and other exams. (The
full report from that effort will be released in late
1994.)

While we cannot draw any final conclusions about
which exams are the most rigorous, we can provide
readers with a framework for making their own com-
parisons. A variety of factors contribute to the rigor of
an exam. Some have to do with characteristics of the
exams themselves, others with elements of the exam-
ination svstems that affect either the exams or the stu-
dents taking them. Following is a discussion of some
of the more significant factors one should consider
when making judgments about rigor.

8 Exam Length—The exams in this book differ
significantly in length. The Tokyo University entrance
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exam in bioiogy is two and one-haifhours long, where-
as students in Engiand and Wales are expected to
spend up to nine hours on the A-level. A longer exam
does not necessarily translate into a more rigorous
exam. though it does require students ro demonstrate
their command over a substantially wider or deeper
range of material. The more important issue, howev-
er. is how much material students are expected to
work through—and at what levej of complexitv—dur-
ing a given amount of time. For exampie, are Japanese
students expected to cover more rnaterial at 2 more
complex level in the two and one-half hours than their
counterparts in England and Wales during the same
amount of time? If so. that is more meaningful than the
difference in length alone.

There is a further implication of exam length that is
also worth considering, though it is not as relevant to
the discussion of rigor. Many readers will be
impressed when they learn that students in England
and Wales are expected to spend nine hours on an
exam, and rightly so. It is rare that we ask the same of
students in this country. The fact is. longer exams,
such as the A-level, require students to display higher
levels of discipline and fortirude.

B Question Type-~There are a variety of different
types of questions used in the five exams in this vol-
ume, inciuding muitipie choice, short answer, essay
and even an exampie of a performance-based exer-
cise. The European exams only employ open-ended
questions. These require responses varying from
short answers (words. phrases. a sentence or a few
sentences) to extended essavs (a paragraph or muiti-
ple paragraphs). The U.S. and Japanese tests are the
only ones to use multiple choice questions. In fact, 60
percent of the AP biology score is compiled from mul-
tiple choice questions.

To what extent does question rype reflect on rigor?
There is no rule thar says multipie choice questions
are any easicr 1o answer than open-ended items, How-
cver, a few important differences are worth pointing
out. First. multiple choice questions give students the
opportunity to guess the correct answer, whereas
other types of questions provide less of an opportu-
niry 1o do so0. Second, there are certain limitations to
what muitiple choice questions can assess. Whereas
open-ended questions can ask students to make and
defend judgments, demonstrate scientific method.
explain complicated logic in clear prose, and other-
wise show how they arrived at their answers, multi-
ple choice questions cannot. Third. though multiple
choice questions can be crafted to assess higher order
thinking, oftentimes they simply ask students to recall
facts, definitions, equations, etc. from memory. (It
shouid be pointed out, however, that the process of
scoring open-ended items is more complicated and
labor-intensive than it is for multiple choice.)

In contrast. the European exams make greater use
of questions that require students to innovate, show
their work, explain their answers, and back up their
conclusions. For example, students taking these
exams must be able to work through the often com-
plicated steps necessary 1o solve the scientific prob-
lems posed, give explanations based on scientific prin-
cipies, and plan or carry out scientific experiments.
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While the AP and Tokvo Unuversity entrance exams do
requure students to €NEARE 1N these types of acuviues,
they do so for a relatively small proportion of the
¢xXam. As mentioned carlier. both of these tests make
use of multipie choice questions. the AP much more
SO than the Japanese exam. Of 24 questions on the
Tokvo University exam. 10 are muitiple choice ques
tons. Of 124 questions on the AP exam. 120 are mul-
tipie choice, though the four open-ended questions
represent 40 percent of the total grade.

B Breadth Versus Depth-.Educators are always
debaring this issue: Is it better 1o expose students o a
large body of material or to limit the material and teach
it in greater depth? The same is often asked of exams.
There is no correct answer to this question. but it is
instrucrive to think about how each country
approaches the issue in these exams. While it is clear-
ly true thar an exam with greater depth and breadth is
more rigorous than one with less of both, in most cases
the issue is not so clear-cut. Of the exams in this book.
for example, some emphasize depth more than
breadth. others take the opposite approach, and some
try to do both,

Itis misieading to think about the depth and breadth
of an exam, and impossible to accurately judge its
rigor. withour also looking at the curricuium students
study in preparation. The exam is only part of a larger
cquation. Take France. for exampie. Even a quick read
through these tests reveals a significant difference
berween the baccalauréat and the AP While the
French exam requires students to go into considerabie
derail on 2 small number of topics, the AP covers a sub-
stantially wider area in much less depth. Does this
mean that the baccalauréat requires depth of knowi-
edge but not breadth? Not necessarily, If the curricu-
lum students study prior to taking the exam has
breadth. then the students must know all of the sub-
ject martter in depth in order 1o do well on the exam,
since they do not know which topics will be chosen.
In this situation, neither depth nor breadth has been
sacrificed, and it makes for a very rigorous test. On the
other hand, if the French curricuium were narrowly
defined but studied in depth. the baccalauréar would
be considerablv easier for students.

The Engiand-Waies A-level in biology is an exampie
of an exam that is able to emphasize both depth and
breadth. Nine hours long, it covers quite a bit of
ground, some of it in significant depth.

B Compiexity of Knowledge —One of the most
imporuant issues to confront when comparing exams,
but also one of the most difficuit. is how sophisticat-
ed or compiex students’ knowledge of a particular
topic or concept must be. This is at the heart of what
it means for one test to be more rigorous than anoth-
er. One way to make such a comparison is to isolate
questions of the same type and on the same topic. and
determine which calls for more advanced knowledge.
It is important 1o keep in mind the depth/breadth
issue here, however, because some exams may cover
more content but require a less thorough under-
standing of each issue. While we are unabie to elabo-
rate on the complexiry of these exams in this book.
NCISE's upcoming report will take up the issue in 2
more comprehensive manner.
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B Grading Standards-—Compar-
ing the compiexiry of the questions
on these exams only deals with
part of the issue. Just as impor-
A
\

$ oA 23 t\
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ant is how well students are
expected to do on those ques-
tons. What is considered a

each question worth? Who
\ grades the answers and
using what scale? Are the
scales for passing exams
» ’ comparabie? For exampie,
4 is 60 percent considered a
¥/ pass in one country but 70
percent 2 pass in another?
The process of grading

A

' ountry, and in every case it is
| / / quite complicated. This book
. / , / offers a glimpse at how the
. j -4/ ¢xams are graded, what is consid-
B : /-~ ered a strong answer, and what is

[ ooen/ needed to pass, but a more serious

______ duenT investigation is necessary in order to
/ / draw final conclusions.
’ B Preparation—When considering how
difficult these exams are for students, it is impor-
anr to determine how well prepared students are 1o
take them. As mentioned eariier, in order for an assess-
ment 1o be 2 useful educational tool. it must be linked
to the curriculum students study. It would then follow
thar the stronger the link between an exam and the
curriculum, the better prepared the students will be
to take it. (Of course this assumes, among other
things, that educators do their part to effectiveiv teach
the curriculum.) If this is the case, it is important to
ask cernain questions: Do students in each country
receive comparabie instructional time in a tested sub-
ject area? To what extent is the secondary curriculum
tailored to the subject areas of the exams? Do students
in one country receive more instructional time in biol-
ogy than students in another?

Other important questions to ask: To what degree
can reachers and students in chese countries antici-
pate topics, and thus study narrowly in prepa-
ration? To what extent can students learn how to do
well on the exams through mastering certain meth-
ods, apart from the content knowledge?

’
/

A BROADER LOOK AT THE
QUESTION OF RIGOR

What additional academic expectations do students
face above and beyond the particular exams discussed
in this book? After all, the ultimate question many
readers will want to answer goes bevond comparing
the particular exams and deals more broadly with the
question of rigor. Put simply, how demanding are the
expectations for college-bound students in these
countries? Following are some of the issues worth
considering:
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/ exams is different in each
C

B Scope of the Examination System—Bevond
the biology exams, how many other subjects are stu-
dents tested on? How many of those subijects arc out-
side the sciences? For exampie. do students who take
these biology exams take other science exams such as
physics or chemustry? Do they take exams in other sub-
ject areas. such as language/literature. mathematics.
or history? Students in England and Wales who take
the A-level in biology normaily take exams in two
other subjects of their choice. whereas French stu-
dents taking the baccalauréat in biology must also
take exams in French, history/geography, mathemat-
ics, philosophy, physics/chemistry, and a foreign lan-
guage.

B How Much Does Each Exam Count?—In
every country but the United States, the exams in this
book must be passed to gain admittance to a college
or university. But there is a big difference between the
value of 2 single exam in Germany and in England and
Wales. A-level candidates take an average of three
exams, and their scores on these exams are the main
piece of information weighed by admissions offices in
universities. In Germany, on the other hand. students’
scores on their four Abitur exams make up onlv a frac-
ton of their total Abitur grade. While this does not
make one exam easier than another, it may put com-
paratively greater pressure on students to do well on
the A-level.

B Expectations Beyond the Exams—In the
vears leading up to the exams. do students have to
study subject areas in which they will not be exam-
ined? Oris every course tied to a corresponding exam-
ination? In Germany, Abitur candidares must take 28
COUrses over a two-vear period, but they are only test-
ed in four of those areas. By contrast, in England and
Wales, A-level candidates study almost exciusively the
subjects they will be examined in.

These are just some of the factors readers should
consider when comparing the exams discussed. It is
bv no means an exhaustive list. But it should serve as
a helpful guide to anyone interested in contemplating
what it means to have high standards for students.
That is, after all, the purpose of the book from which
this report is drawn and of the AFT's Defining World
Class Standards series--to provide people in the
United States with a firsthand look at what is expect-
ed of students in other countries so that we may
become more informed judges of the standards we set

—

for our own students. -

Permission to reproduce and, if necessary, transiate the
examinations. answers, and scoring guides contained in
this book was granted for the limited use of this publica-
tion by:

England and Waies, exam questions and sample
answers: University of London Examinations and Assess-
ment Council

France. exam guestions and sample answers: Editions
Natban Publishing Company.

Germamy, exam questions: Ministry of Culture and
Sport. Baden-Wirttemberg: sample answers: Stark Ver-
lagsgeselischaft mbH Publisbing Compart:
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Comments:

® These expectations are not taught generally, but only in the probability/statistics class
offered as an elective to those students who pass Algebra II.

® Goal is very difficult to achieve. There is no emphasis on understanding the
information developed through the representations the student uses. Low-level students
will not be able to analyze.

To what extent do the instructional indicators for each expectation cover the scope of
the expectation?

Rating Scale: alittle......coennvenne. alot
Number of Responses: 3 - 11 29 33
Comments:

® They are compatible.

® Many of the instructional indicators are written at a level which low-ability students
cannot attain.

To what extent are the goals, expectations, and indicators attainable by your high-
achieving students?

Rating Scale: alittle......covervennnnne alot

Number of Responses: 32 20 9 6 6
Comments:

e Although high-achieving students could attain Goals 1 and 2, they would have trouble
with Goal 3 unless they happen to take probability/statistics as an elective.

® Most of the goals, expectations, and indicators are written for and attainable only to
advanced students.

® Depending on the level of assessment, these goals could or could not be easily
attainable. Creating a test broad enough for all students to have a chance to pass will
enable these high achievers to pass without any problem. These students should be
challenged and responsible for more.

11



9.

10.

11.

To what extent are the goals, expectations, and indicators attainable by your average-
achieving students?

Rating Scale: alittle....................... alot
Number of Responses: 3 11 33 15 3
Comments;

®  Although the average-achieving students receive Algebra and Geometry Concepts and
Standards, they are not able to use these beyond skill steps. Time is not available to
progress beyond basic skills teaching to investigative and problem-solving techniques.

® Attainable by average students.

® Students can reach some type of mastery with these goals. However, the level of
assessment may be structured too high for their needs and/or level.

To what extent are the goals, expectations, and indicators attainable by your low-
achieving students?

Rating Scale: alittle..........c.o.ovn. alot
Number of Responses: 8§ 11 31 13 3
Comments:

®  These students have a lot of trouble just identifying patterns of equation-solving steps
and geometrical facts. Their calculation skills are dreadfully inadequate. These
expectations are far beyond reach. They have no exposure to Goal #3. Reading is a
preventative from even trying the problem.

®  Students who are functioning at a low level but don’t qualify for special education will
not receive any support. There is quite a risk that they may fall through the cracks.

®  There has been success at [school name] with the use of technology such as computers.
Overall, this will pose a problem. Motivation will be the biggest problem for these
students. At any level of assessment, these will be difficult goals to attain.

To what extent are the goals, expectations, and indicators attainable by ESOL
students?

Rating Scale: alittle.......ccovvveenne alot
Number of Responses: 29 35 21 8 2
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Comments:

® This is most likely dependent on many factors: intelligence, achievement. potential. and
support.

® Accommodations need to be available as well as the modifications that are a regular
part of their instructional day.

12. To what extent are the goals, expectations, and indicators attainable by special needs

students?

Rating Scale: alittle...ocoooviinnns a lot
Number of Responses: 29 35 26 8 2
Comments:

® These students struggle to meet minimum requirements. Going beyond would depend
on the amount of support and modifications given.

These students will have great difficulty trying to attain these goals.

These goals could be difficult to attain. Some students may do fine. It’s very difficult
to set up assessments that are achievable by both special needs students and high-
achieving students. A greater number of students are coming into high school with
lower basic math skills. These students are having problems passing the Maryland
Functional Math Test.

® [ am not informed as to what level the students are.

What would you, as a high school teacher, need to implement the core learning goals in
your classroom?

Comments:

® (1) Time to develop and add these goals to the basic curriculum. (2) Enough
technology for each teacher and their classes, e.g., graphing calculators, computers, and
software. (3) Training with technology and elements of these goals. (4) Money to
cover all of the above.

e Staff development to teach content and methodology in statistics, analysis, and
matrices. Modified curriculum, better and more technology, materials and textbooks,

and graphic calculators.

® Plenty of time to restructure courses; this would take most of the 4 years to master for
special needs students. More resources and materials such as computers, graphic
calculators, textbooks, protractors, etc. Teacher training and the details of assessment
to implement the Core Learning Goals in all classes. Levels of instruction and
expectations for all types of students. More details on the exact type of questions on
the test.

® When resources and class sizes are equitable across the city and counties of Maryland,
maybe we can talk fairly about across-the-state standards.
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L.

SCIENCE

To what extent does the introduction/rationale express your expectation of what the
content of high school science should be in the 21st century?

Rating Scale: alittle.....o..ovi a lot
Number of Responses: 2 14 31 10 5
Comments:

®  Greater flexibility.

® [t seems to rationalize that students are going to be going to college or into an
occupation where science is necessary. Needs to address all students.

® Periodic assessment as science and technology change.

® Stress the mastery of content. Expectation is for students to learn science by
experiencing in the field and interacting with professionals in the workplace and

classroom.

® Should Environmental Science be a separate discipline from Earth/Space Science? My
rationale is that a student who had ninth grade Earth Science (or never had Earth
Science at all) but did take Environmental Science may not do well on the assessment

as organized.
® How will measurability with reliability be assured!
® (Can’t argue with it; wording is vague.

® Too limited, seems to “force” science to adapt to the student. Science is objective, you

have to ageept it and learn to use it.
e Well thought out.

® Yes.

To what extent are the introduction/rationale, goals, expectations, and indicators
clearly stated in the simplest language possible?

Rating Scale: alittle......occvvvevnnane. a lot
Number of Responses: 2 -9 22 13
Comments:

®  Goals are well stated. Skills require units and development beyond basic
understanding. Dumbing down an idea for temporary success is harmful for long term.
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®  Goals are clearly stated; extremely difficult to achieve. Needs staff development and
training.

® Minimal equipment list detailing specific sizes and numbers of students per group.
Updated yearly and as early as the beginning of the school year or end of prior school
year.

® Be specific about what types of thinking.

@ Stress content, process, and context.

® The goals are so inclusive, they don’t convey a clear message.

® No need to simplify—especially first one.

® Good for teachers—some wording vague and others hard for laymen “formulate.”

® Simplicity is important. Otherwise, it may not be read and properly interpreted by all
(including parents and students).

e Example should read “suggested activity” and replace the words “student will” with
“student might.”

® [ have a problem with the heading “Example” used throughout. It looks like an
assessment example. Could it be labeled “Suggested Activity” and worded less

formally, such as “Students might....”

® Terms such as “behaviorally,” “indicators,” and “cognitively” may not be understood
by parents; may briefly define.

To what extent do the five core learning goals cover the domain of high school science?

Rating Scale: alittle.....ocoovinennns alot
Number of Responses: 5 1 11 17 14
Comments:

® Students require a continuing reinforcement of basic skills and application; not simply a
use of a formula, but rather the why of its use and development.

® This is a major difficulty. Some of our students begin high school with biology. Many
other students do not choose chemistry or physics.

® More interdisciplinary interaction of and between the four major science
topics/subjects.

®  Stress environmental and mathematical approach.

® There must be a distinction between theory (college prep) and applied and standard
courses.

® But not many take physics!
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®  We presently do not teach environmental topics. Evolution should not teach “kinship™
to species—I object on religious grounds.

® More Goals (specific to the class) have to be developed.
® Three credits—four content areas?

® If you make chemistry and physics ignore chemistry comm. and principles of
technology, why bother with those classes?

® Covers all areas,

® Environmental seems to be in both ES/S and Biology. Will provision be made for a
separate Environmental Science course?

® Should Environmental Science be a separate discipline form Earth/Space Science? My
rationale is that a student who had ninth grade Earth Science ( or never had Earth
Science at all) but did take Environmental Science may not do well on the assessment
as organized.

® | and>5 are ecologically based—too similar. #1 should emphasize broad diversity.

® Not possible in all classrooms at this time. It will take a sizeable investment of $ and
expertise to equip classrooms to reach the goal.

® Students require a continuing reinforcement of basic skills and applications; not
simlipfy a use of formula, but rather the why of its use and development.

To what extent do the expectations under Core Learning Goal 1 cover the scope of the
goal?

Rating Scale: alittle ..o, a lot
Number of Responses: - 6 7 19 17
Comments:

® Student develops this recognition over time. Needs to be exposed to problem-solving
and bias from the beginning. If the text is to be content-based rather than process-
based, these expectations, then, would not fit,

® Goals are pretty good, except they fail to take into account other factors such as
expectations #6 and 7. If a student has trouble with math, they will have trouble
fulfilling this learning goal when using math in a science class, e.g., physics.

® Specific skills for students to attain must be written along with the equipment.
® Preparation begins in elementary and middle school.

® Make sure that instrumentation activities could be covered in the “lowest income” areas
of Maryland.
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®  Skills.

® Seems to encompass all pertinent information. Things like algebra—ratio, statistics
beyond low students.

® Expectation 7 doesn’t fit as well as the first. Student develops this recognition over
time. Needs to be exposed to problem-solving and basics from the beginning.

e Ifthe test is to be content-based rather than process-based, these expectations, then
would not fit.

e  Well thought out.

® There is not enough time to read and analyze each goal with its expectations and
indicators. I would like to read this in detail and give more input.

To what extent do the expectations under Core Learning Goal 2 cover the scope of the
goal?

Rating Scale: alittle......ccovverunreeee alot
Number of Responses: - 2 13 16 14
Comments:

e Include environmental focus and computers, software, etc. that are needed and not
presently in the school.

e Expectation #6 is unrealistic. Keep politics out of science. Reword expectation,
substitute historical for political.

® Greater emphasis on interconnectedness of earth phenomena (volcanos, earthquakes,
etc.) and geography.

e Expectations do follow goal 2; however, expectations seem unrealistic for Earth
Science courses as now taught.

® Gravity usually not-'covered in Earth Science.

® Change expectation #2 on gravity. Kids should be more concerned with other things
besides gravity.

® Vocabulary/concepts of Earth Science are so varied and great that they cannot all be
delved into in depth needed to meet all expectations.

® [don’t like expectation #6.
® Number 6 doesn’t seem to fit.

®  Again, Earth Science should be instructional indicators. Number 3 should be part of an
Environmental Science.

e Expectation #8 is covered in detail in our Environmental Science course!
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® Spiral Information and scientific problem-solving to provide student confidence in
exploring problems and possible investigative activities. Allow student to pursue his
ideas and test his approaches. Students need a continuing situation of challenging their
ideas and correlation of their relevance to science concepts.

®  We need resources to do this.
@  Quite thorough in extent.

e [Extremely limited resources to achieve this goal.

To what extent do the expectations under Core Learning Goal 3 cover the scope of the
goal?

Rating Scale: alittle......ccorvnnnnnnnn, alot
Number of Responses: - 1 12 14 9
Comments:

® The scope is covered. To implement these will take time and training for staff. Not all
students possess the cognitive abilities to achieve these expectations.

® Students must have a working knowledge of prior sciences and math skills. Needs to
be linked to chemistry and biochemistry.

® Include modeling of living organisms.

To what extent do the expectations under Core Learning Goal 4 cover the scope of the
goal?

Rating Scale: alittle.....oovirenenenne. alot
Number of Responses: 1 1 10 18 4
Comments:

® Concepts are sequential. Based on expectations, students must retain fundamental
concepts to build later more complex ideas.

e They may cover the scope of the goal but most of our students elect not to take these
classes.

® Where are solutions? Mixtures?
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10.

To what extent do the expectations under Core Learning Goal 5 cover the scope of the
goal?

Rating Scale: alittle......oovvrnnnnn, a lot
Number of Responses: - -9 8 7
Comments:

® Rationale includes more problem solving, techniques to reinforce, and tools to illustrate
modes of leaming. Use model and diagram visuals to make ideas concrete to class
members.

® Good.

To what extent do the instructional indicators for each expectation cover the scope of
the expectation?

Rating Scale: alittle........cc..o.e... a lot
Number of Responses: - 3 11 18 6
Comments:

® Basic concepts and language an absolute. Extension to broader and deeper
understanding requires continued problem-solving situations.

® They were pretty good. Nice examples of what should have been achieved from each
given situation. However, should students be able to achieve this by themselves or do
they get it from the instructor?

@ More allowance for change and also retaining specifics of the indicator.

e Instructional indicators allow the teacher to assess the goals.

To what extent are the goals, expectations, and indicators attainable by your high-
achieving students?

Rating Scale: alittle......ccoveeneenene. alot
Number of Responses: 8§ 7 9 7 9
Comments:

® Qualified students limited by compromises of previously learned material. Time is a
problem always. It is difficult to cover the curriculum in 10 months. Planning time for
integration with other areas is non-existent.

® Easily achievable.
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11.

12,

® Math and English skills must be adequate. Prerequisites must be addressed for level.

® Very achievable.

To what extent are the goals, expectations, and indicators attainable by your average-
achieving students?

Rating Scale: alittle...........c........... a lot
Number of Responses: 1 9 16 13 4
Comments:

® Average is changing. Retention over the course of the school year would be a problem.
Special needs students are becoming the norm. Students bring more baggage to the
classroom, so we need to redefine average. Most students can learn, but their needs

have to be addressed.
® Average student may have a little difficulty.

® Motivation is important. Hands-on activities with necessary equipment is a must with
this level.

®  Most of the average students will not be able to meet these goals without substantial
changes in the educational environment.

To what extent are the goals, expectations, and indicators attainable by your low-
achieving students?

Rating Scale: alittle..........ceen... alot
Number of Responses: 10 7 5 1 -
Comments:

® Motivation and their need to succeed, coupled with self-esteem, will determine whether
they are willing to expend the energy to be successful. Attention spans and their ability
to focus may impact their direction.

® May not be successful at all of the goals, but may be successful at parts.

® More individual instruction, smaller classes, alternative programs for this level.
Students lack adequate math and English skills.

® If we can tap into their interest, we can get them to achieve.
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13.

14.

To what extent are the goals, expectations, and indicators attainable by ESOL
students?

Rating Scale: alittle.....coooo a lot
Number of Responses: 6 4 7 1 -
Comments:

® Depends on their personal motivation. Limited to the special needs and limitations.
® Goals must be drastically modified to be attainable.

e Inadequate training in ESOL will hamper these goals.
°

More access to resource personnel. Command of English skills and language at
average level of group.

To what extent are the goals, expectations, and indicators attainable by special needs
students?

Rating Scale: alittle......oocovieeenns a lot
Number of Responses: ' 9 9 3 - .
Comments:

e Extensive accommodations may be required.
e Very doubtful that special needs students will attain these goals.

e Alternative assessments or modified test? Students do not have adequate math and
English skills to do this material. Small classrooms of no more than 10-15 students.
Resource personnel to get better one-on-one instruction. Time factor, maybe 2 years to
attain these levels. Dual certification of teachers—science and special education.

® Special needs students are not being addressed.

What would you, as a high school teacher, need to implement the core learning goals in
your classroom?

Comments:

® Implementation requires time to plan, develop, and collect materials appropriate to the
changes. Curriculum revisions and development of research improves mental attitude.

® Training for teachers, guidelines for special needs students, good equipment, small
classes, and more parent accountability.

e Adequate funds, equipment, adequate laboratory areas, smaller classrooms, textbook
funds (resource materials), computers, adequate number of teachers, trained and paid

lab assistants.
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Classroom computers, laser disks, probes. CD-ROM, etc. are much needed. Funding. .
parental involvement and stability, school discipline.

[nservice addressing the needs of the teachers as identified by the teachers. adequate
funding, a recognition that the Core Learning Goals will not ever be reached by all
students.
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SOCIAL STUDIES

To what extent does the introduction/rationale express your expectation of what the
content of high school social studies should be in the 21st century?

Rating Scale: alittle....oooecinnnne, a lot
Number of Responses: 1 3 3 13 1
Comments:

® Teaching expectations are unclear. Content seems to be sacrificed as the consequence
of pandering to process.

® Social studies curriculum needs improvement in elementary grades in order for students
to have a foundation for additional information. The rationale needs to address the
courses which the teachers must teach.

® A statement reflecting geography and economics content should be included.

® Idealism is definitely conveyed.

To what extent are the introduction/rationale, goals, expectations, and indicators
clearly stated in the simplest language possible?

Rating Scale: a little.......coceerennene. a lot
Number of Responses: 1 4 5 10 3
Comments:

® Time frame for U.S. content is K-12. Time frame for world history is 5-12.
e Simple and clear for educators but not so for most students.

®  Are stated as clearly as possible.

To what extent do the four core learning goals cover the domain of high school social
studies?

Rating Scale: alittle.......cooevevreenneee alot
Number of Responses: 2 1 4 11 4
Comments:

® These Core Learning Goals appear to be the same as MSDE Outcomes and Indicators.
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® It may be advisable to write core leaming goals aimed at the required disciplines we .
have now (U.S. and World History, U.S. Government). Psychology and Sociology also
need to be stressed.

® These are appropriate Core Learning Goals. It will be a hard task to help all students
achieve these four as well as other areas (career education, drug education, and service

learning).

® [s physical geography included in these goals?

4. To what extent do the expectations under Core Learning Goal 1 cover the scope of the

goal?

Rating Scale: alittle......cccoovenenn... a lot
Number of Responses: 1 3 5 9 4
Comments:

® Aligned with MSDE outcomes—addressed in ninth-grade curriculum. Major time
problem. Too much emphasis on process rather than content. More resources:
computers, modems, and statistics. Availability of local information.

® Needs indicators for more instruction in federal, state, and local government. .
Expectation 3 is vague—needs to concentrate on will of the people. #1 A needs revision.

® Expectations 3 and 4 should be reversed and made more specific. Expectation 3 should
analyze change and Expectation 4 should analyze results.

® Presumes a basis of skills and content knowledge in order to perform any of the task
examples.

5. To what extent do the expectations under Core Learning Goal 2 cover the scope of the
goal?

Rating Scale: alittle....ccooovevrnnnnnn, alot
Number of Responses: - 3 5 7 5
Comments:

® Data collections problem—if to be valid, need current statistics. Access to
computers/modems for Internet-based research. Prime source material is not currently

available.

® Expectations #1-3 are too vague and need revision. Expectations 2-4-5 are very .
specific and can be easily implemented into curriculum.
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To what extent do the expectations under Core Learning Goal 3 cover the écope of the
goal?

Rating Scale: alittle........ocooeeenes a lot
Number of Responses: -2 1 14 1
Comments:

e Students do not have geography after middle school. MSDE outcomes-—some are
addressed in ninth grade curriculum.

® Geography is not being taught in high school any more. Curriculums will have to be
rewritten across the board.

e Indicator of Expectation 2 is vague. There is no mention of technology specifically in
expectations or indicators.

To what extent do the expectations under Core Learning Goal 4 cover the scope of the
goal?

Rating Scale: alittle.......oovveeennnne, a lot
Number of Responses: - 1 3 10 4
Comments:

® Asking for students to apply U.S. and World History content when not all is taught
prior to the eleventh grade is almost impossible, especially if middle [school] is
focusing on process and not on content.

e Skill development is essential.

® FEconomics is not taught in many of Allegany County schools. However, economics
would be a viable requirement or an elective for all students.

To what extent do the instructional indicators for each expectation cover the scope of
the expectation?

Rating Scale: alittle..........cconeeee. alot
Number of Responses: - 3 6 1 2
Comments:

e The expectation is covered. However, the scope is too broad. The field of knowledge
needs to be narrowed.
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9.

10.

® The indicators for Goals 1 and 2 are on target for expectations. Curriculum adjustment
is necessary if we are going to assess Goals 3 and 4. in addition to staff increasement.

® More indicators are needed to enhance the expectations and to demand accountability

® Indicator I is great if proper resources are provided and made available to teachers.

To what extent are the goals, expectations, and indicators attainable by your high-
achieving students?

Rating Scale: alittle......oooeeenen alot
Number of Responses: - 4 7 6 2
Comments:

® These goals are overwhelming. Time and adequate instruction (content rather than
process) is essential. These students will have increasingly difficult time in applying
content when time frame is rushed in order to “get it all in!”

® The challenge is excellent and present. Student opportunity for evaluation may be
important.

® Can be met with proper resources, training, and time to motivate and challenge them.

® Provides challenge to both teacher and student. A high-achieving student would able to
do independent research.

To what extent are the goals, expectations, and indicators attainable by your average-
achieving students?

Rating Scale: alittle........ou.......... a lot
Number of Responses: - 4 10 6 -
Comments:

® This is the most difficult level to teach and most influenced by no-fail middle school
philosophies. A large majority do not care. Students who focus on process do not do
well on objective (multiple-choice) tests. These students need more opportunities to
practice and stronger emphasis on content and objective tests.

® The students need the challenge that the expectations present. However, the students
should be given the opportunity to assess the indicators before implementation of the

program as it is written.

® Needs proper training, materials, and time.
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11.

12,

13.

®  Some students will be able to work independently. Proper resources have to be
provided. School needs updated social studies materials.

To what extent are the goals, expectations, and indicators attainable by your low-
achieving students? '

Rating Scale: alittle...ooeeeenn.. a lot
Number of Responses: | 8 6 4 . .
Comments:

® These classes must be extra small with individual access (or pair access) to the
equipment and all resources. We will also need increased contact and support from
parents. Parents of these students must understand and execute their role in the learning
process. Additional print and non-print resources are critical.

® Students who are functioning at low levels but don’t have IEPs may not pass because
they can’t receive any support.

e  With proper training, materials, and time to stimulate them.

® Depends on the material provided and the creativity of the teacher.

To what extent are the goals, expectations, and indicators attainable by ESOL
students?

Rating Scale: : alittle......cooevvenenee alot
Number of Responses: 7 3 4 - 1
Comments:

® Standards are too high for these students.
® Dependent practically on achievability of student.
e ESOL students tend to work harder.

To what extent are the goals, expectations, and indicators attainable by special needs
students?

Rating Scale: alittle.......oovveevcnnene alot
Number of Responses: 7 5 8 - -
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Comments:

This will require doubling or tripling the number of special education assistants. These
kids will give up easier. Additional resources (print and non-print) are essential.

These students probably will not be able to master this, unless special provisions are
made.

Are attainable by special needs students. This will pose a problem for a number of
these students who may have a problem with critical thinking and will require time.

Small group settings. Individual attention. Constant encouragement and praise.

What would you, as a high school teacher, need to implement the core learning goals in
your classroom?

Comments:

(1) Equipment and technology: computers in every classroom, CD-ROM and
networking (Intemet, WorldWideNet, etc.), a TV/VCR in every classroom. (2) Better
direction and time for implementation. (3) Support personnel to help with obtaining
primary sources, communicating with government response people, etc.

Additional staff, staff development, smaller class numbers, more audio-visual
equipment and materials, expand the curriculum, cooperation on behavior problems.

Adequate materials, resources/computers. Time, smaller class sizes, skill instruction,
innovative teaching methods.

A need for new and greater resources such as computers, texts, televisions with access
to Maryland television stations, monitors for students to make multi-media
presentations. Teacher training in implementation of goals, expectations, and
indicators. Teachers will need to possess knowledge of assessment vehicles and local
knowledge of outcomes.

summfeed hsa
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